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Three Dimensional Application 
Development Tools: 


A Operations on Elevation Data 

A Grey Level Correlation 

A Edge Image Correlation 

A Contour Creation 

A Regular/irregular Grid Interpolation 

A Surface Normals 

A Shaded Relief 

A Feature Height Extraction from Shadow Lengths 
A 3D Image-Based Graphics 

A VOXEL Database Generation 

A Aad Snow, Fog, Haze 

A Visual and Infrared Sensor Simulation 

A True Perspective Image Generation (Constant Time) 
A Animation 
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a 7 Comprehensive ‘C " Imaging Subroutine Library 
| for Custom Application Development. 


HARD CORE is a modular programming environment for 
builaing 2D image processing, image understanding and 
image-based 3D graphics applications. It’s not for every- 
body. But if you are a serious programmer and want to 
create your Own imaging applications or add imaging to 
the graphics work you're already doing, HARD CORE 
has the tools you need to do the job, and do it efficiently. 
Combined with the user extension feature in THE CORE, 
you can quickly prototype or demo 2D and 3D application 
code. Among the many features and classes of features 
in HARD CORE: 


Two Dimensional Application 
Development Tools: 


A Read/Convert Common 
Data Formats 

A Cut/Paste 

A Image Statistics 

A Arthemetic Operations 

A Logical and Conditional 
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A Morphological Operations 

A Data Compression and 
Decompression 

A Transforms (Fourier, Walsh, 
Hadamard, KL) 
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. and the price: 2D Tools - $2000/3D Tools - $3000. 
As with all lmage Data products, user satisfaction is 
guaranteed. 


lf you are an Independent Software Vendor or otherwise 
interested in reselling applications built with THE CORE and 
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For details on Image Data’s “Derivative Products Program" 
write us at PO. Box 50845, Pasadena, CA 91115-0845, or 
FAX your inquiry to (818) 796-8574. 
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Choose Your Tools Carefully 


The right graphics software is the key to powerful presentations 


Image created by Kevin MacCabe 
with TOPAS and Sable. 


Throw away your pencils, | software—and we also have software for 
T-squares and sketch pads, because | VGA graphics boards and the Macintosh’ 
you won’t be needing those tools any- 
more. All you really need is your So whether you're interested in multi-media 
imagination and software from business presentations, architectural renderings, 
AT&T Graphics Software Labs. — slide or video production, or any other type of 
presentation graphics, we have the right 
We have software that will help you meet tools for you—graphics software from AT&T. 
all your graphics challenges. From simple 
business graphics to sophisticated 3D —_- For more information about TOPAS,” RIO” 
modeling and animation, AT&T offersthe — or any of our full line of graphics applications, 
widest range of TARGA™-based graphics call 317-844-4364. 


—S Choose AT&T Graphics Software Labs 


A | & : TOPAS, RIO and Sable are registered trademarks of AT&T Graphics Software Labs. TARGA is a registered trademark of Truevision, Inc. Macintosh is a registered trademark of Apple Computer, Inc 
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COVER: This still frame from 
Disneys Beauty and the Beast 
§ features hand-painted, 2D 
characters placed in a 
computer-generated, 3D 

™ ballroom. Disneys CGI 

| department used Wavefront, 

| Alias, and Renderman software 
1 on Silicon Graphics hardware 
to design and generate the 

§ ballroom. Film recording 

‘ courtesy of GW Hannaway and 
Assoc. For more, see page 44. 


FOCUS: Graphics in Medicine 
26 Beholding the Brain 
Brain disorders—from 
Alzheimer’s to alcoholism— 
affect more than 50 million 
Americans each year. But, us- 
ing computer graphics and 
imaging tools, scientists are 
learning more about such disor- 
ders and are starting to unrav- 


el the brain’s network. 
By Thomas Kiely 


34. Visions of Venus 
Scientists with NASA’s 
Jet Propulsion Laboratory have 
released the first 3D, computer- 
generated animations of the Ve- 
nusian surface. Thus far, the 
strikingly beautiful views have 
turned up several surprises. 

By Greg Freiherr 


44 Beauty and the Beast 
Just introduced to movie 
audiences last month, Disney’s 
latest full-length animation 
features several “technology 
firsts” for the motion-picture 
giant, firsts for which 3D com- 
puter animation technology 
played an important role. 

By Barbara Robertson 


Advances in Prototyping 

Rapid prototyping, which 
provides a quick and inexpen- 
sive way to create a physical 
model of a part, has advanced 
significantly in the past few 
years, and the technology is 
expanding rapidly into un- 
chartered territories with al- 
most unlimited potential. 
By Terry T. Wohlers 
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Comes A 332% 


Make your next design review or client presentation Developed for multi-person viewing and the presenta- 
more powerful and persuasive with the Mitsubishi® tion of CAD/CAM/CAE imagery and other high resolution 
Diamond Pro™ 37 color monitor. — or  eraphics, the Mitsubishi Diamond Pro 3 / offers 

With a viewable screen size 332% A37"Monitor For the widest range of resolution compatibility avail- 


larger than 20" models, the Diamond Pro 37 Client Presentations able today in an auto-scanning, large screen 
represents a new and innovative presentae And Design Review. monitor. Ranging from 640 x 480 to 1280 x 1024 


tion concept that enables you to effectively ——. (non- interlaced) and everything in between, it 
display computer-generated data and images in real-time. easily transforms your PC, PS/2™, Macintosh” II, Sun 
The result: your company becomes more competitive, more Microsystems‘, Silicon Graphics® or other UNIX®- based 
marketable and more profitable. workstation into a complete multimedia, electronic presen- 
Whatever you design on a 20" CAD monitor can tation system. The Diamond Pro 37 enables you to integrate 


now have even greater impact and drama when you present graphics, animation, sound and video from a variety of 
it on the big and bold Diamond Pro 37. It’s a monitor that —_ sources to create sophisticated presentations that may be 
truly demands attention from any audience. viewed interactively or recorded to videotape. 


©1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Diamond Pro is a trademark of Mitsubishi Electronics America, Inc. 
PS/2 is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computer, Inc. Sun Microsystems is a registered trademark of Sun Microsystems, Inc. Silicon 
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Present it on a Mitsubishi 37” monitor. 


QO” CAD Monitors 
Improvement. 


The monitor also incorporates Dynamic Beam 
Forming (DBF) to produce a sharper image over the entire 


CRT Face. 


Free Video. 


Seeing is be- 
lieving. Mitsubishi 
invites you to 
view a free video 
of its large screen 
monitors in 


CAD/CAM/CAE 


applications. 


To order your free video, to request a brochure or for 
information on the location of the nearest authorized 
Mitsubishi Electronics reseller, call 1-800-843-2515, or in 
Canada call 1-800-387-9630. 


«’e MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 


5757 Plaza Drive, Cypress, CA 90630 


Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, 
Markham, Ontario L3R 5G1 
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What's Past is 
Prologue 


emember the old saying about how the more things change, the more 

they stay the same? Well, it certainly holds true in the field of com- 
puter graphics. By traversing the continuum of developments and pre- 
dictions that dates back more than 30 years and will continue to stretch 
as far into the future as anyone can imagine, it’s clear that, while we’ve 
witnessed tremendous progress since the early pioneering days, there is 
still much work to be done. 


As the year draws to a close, it seems appropriate to take a sentimental 
journey and reflect on how far the field of computer graphics has ad- 
vanced, as well as try to predict where it may yet lead. And perhaps the 
best way to begin is to re-examine what may be the first manifesto about 
the challenges that lay ahead for computer graphics. 


Exactly 25 years ago, one of the founding fathers of computer graphics, 
Ivan Sutherland, winner of SIGGRAPH’s first Lifetime Achievement 
Award, wrote a piece in Datamation magazine entitled “Computer 
Graphics: Ten Unsolved Problems.” In it, he proposed that “The first 
problem is to get more people involved in on-line graphical systems.” 
And the only way to do that, he said, “is to bring the cost of on-line 
display devices down to a more reasonable level.” 


The second unsolved problem he saw related to ease of use and the user 
interface. “People will approach difficult-to-use, on-line systems only if 
the advantages are immediate and obvious,” he said. For example, he 
envisioned a user interface for word processing in which “We should be 
able to draw balloons around sentences with little arrows to say, ‘Take 
out all this junk and put it up here.’ ” 


The third problem involved linking computer graphics systems to sub- 
stantive computation: “We have some computer programs which can do 
the computations. We have computer programs which can generate the 
drawing. But we don’t have these separate computer programs put to- 
gether.” For example, he proposed, “I should be able to draw a complicat- 
ed part, apply ‘forces’ to this part by drawing them, and observe the 
stress distributions in the part.” 


The other problems he identified included finding ways to describe mo- 
tion using interactive graphical languages; display pictures on half-tone, 
perhaps even color displays, rather than simply with dots and lines as on 
a blackboard; make the underlying structure of a drawing more appar- 
ent; eliminate hidden lines from a drawing; make it easier to understand 
how programs operate and fit together; get computers to make drawings 
with logical layouts; and enable scientists to visualize complex concepts. 


Obviously, these problems have all been addressed and, some might 
say, completely solved. In fact, two years ago, at an alumni conference 


Front End cont. on p. 8 
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Craft texture maps in 
Autodesk Animator Pro. 


Create objects in 
Autodesk 3D Studio. 


Autodesk Animator Pro and Autodesk 3D 
Studio. Turn your 386/486 into an imaging and 
animation workstation of unimaginable power. 

Draw on our family of software. And enter a 
whole new dimension in 2D or 3D imagery and ani- 
mation never before available on a PC. At incredibly 
affordable prices. 

Autodesk Animator Pro~successor to one of the 
world’s best selling PC animation packages, Autodesk 
Animator~combines powerful 2D animation and 
paint capabilities into one flexible, integrated pack- 
age at Super VGA resolution and above* Autodesk 
3D Studio” gives you everything you need to create 
compelling 3D imagery and animations. 
According to PC Magazine, it’s “absolutely 
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Apply texture maps in 
Autodesk 3D Studio. 
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Animate with 
Autodesk 3D Studio. 


Add cameras and lights with 
Autodesk 3D Studio. 


nothing short of graphics dynamite’ And both products 
have powerful import and export facilities** 

When combined, their individual capabilities are 
greatly enhanced — providing a remarkable resource 
for creative PC users. For example, you can use the 
Autodesk Animator Pro paint facilities to create back- 
grounds or add sparkle to 3D animations rendered 
in Autodesk 3D Studio. Or take a 2D image or animation 
created in Autodesk Animator Pro and wrap it around 
a corporate logo created in Autodesk 3D Studio. 
Combined, they are everything you need for 
effective presentations. 

Call 1-800-525-2763 for the name of your 
nearest Authorized Autodesk Multimedia 


Autodesk Multimedia Division. 2320 Marinship Way, Sausalito, CA 94965 ©1991, Autodesk. 


*Screen resolution (640x480, 800x600, etc.) is selectable according to supported mode on your graphics card. 
**Offer support for .FLI;" Targa,” .TIE .PCX, .GIK AutoCAD® .SLD files, PC, MAC? Atari® and Amiga” formats. 
Autodesk, the Autodesk logo, AutoCAD and Autodesk Animator are registered trademarks of Autodesk. Animator Pro, 3D Studio and James Gleick’s CHAOS: 
The Software are trademarks of Autodesk. All other registered trademarks are trademarks of their respective holders. 
Images created by Tim Forcade, Forcade Associates, using Autodesk Animator Pro, Autodesk 3D Studio and James Gleick’s CHAOS: The Software” 
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for the Department of Computer 
Science at the University of North 
Carolina, Sutherland reminisced 
about his career in computer 
graphics and commented on how 
much has changed. 

For instance, in terms of lower- 
ing costs, he pointed out that the 
TX2 computer he worked on back 
in the 1960s at MIT had 324K of 
six-microsecond memory and cost 
more than $10 million. Converse- 
ly, the Macintosh he was using at 
the time of his speech in 1989 had 
4M of 200-nanosecond memory 
and cost $5000. “That’s a cost-ef- 
fectiveness differential of about 
one-half million,” he explained. 
And while there were only 100 or 
so people involved in computer dis- 
play activity in the early 1960s, 
that number today is somewhere 
around 10 million, which, he point- 
ed out, represents a 100,000-fold 
increase. Moreover, we've seen 
similarly spectacular progress in 
making computers easier to use, 
linking graphics and computation- 
al capabilities, describing motion, 
displaying color, and so forth. 


But, as Sutherland noted, much 
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sociate professor of computer 


has not changed. In fact, the work 
that has been done, as stunning as 
it has been, represents only partial 
solutions and serves only to expo- 
nentially multiply the number of 
problems and the amount of work 
that still must be accomplished. 

To be sure, reaching the masses, 
for example, remains an elusive 
goal. And work continues to try to 
improve ease of use, increase func- 
tionality, simplify the creation of 
animations, and make it possible 
to deal effectively with color. 

What’s more, in some cases, re- 
search has progressed to the point 
where the problems only begin to 
get interesting. At one of the pan- 
els at the recent SIGGRAPH con- 
ference, entitled “Computer 
Graphics: More Unsolved Prob- 
lems,” several leading visionaries 
acknowledged Sutherland’s semi- 
nal effort and attempted to pick up 
where he left off. 

For example, Pat Hanrahan, as- 


think so.” 


graphics at Princeton University, 
says that, although we often hear 
that there are no more unsolved 
problems in rendering, he believes 
that “There is still an enormous 
amount of opportunity in picture- 
making itself, and that we will be 
able to make pictures in 10 years 
that we cannot even think of mak- 
ing now.” 

Such pictures and models will 
certainly become increasingly 
complex. In fact, Alan Barr, asso- 
ciate professor of computer science 
and computational neuroscience at 
the California Institute of Technol- 
ogy, believes that because the con- 
cepts, algorithms, hardware, and 
models now associated with com- 
puter graphics have already grown 
so complex, his most pressing prob- 
lem is that of managing computer 
graphics complexity. To illustrate 
the point, he showed a ray-traced 
image of a nature scene with 400 
billion polygons in it. “Now, what 
if I wanted to do a simulation of 
the wind blowing through the 
blades of grass? Do I need 400 bil- 
lion finite-element patches? I don’t 


More work surface. CADCorner’s surfaces are larger and stronger to accommodate 19” CAD monitors, 
input devices, disc drives, and ““D”’ sized drawings. More storage. CADCorner has add-on shelves and 


The Mayline Company, P.O. Box 1342, Sheboygan, WI 53082-1342. Phone 414-457-5537. 
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drawer modules for paper storage, software, manuals, and CAD accessories. More flexibility. CADCorner 
starts with a new free-standing corner unit to which you can add modular 

components including reference tables and printer stands. Lower 
price. Workstation configurations and options from $659 to $2000 
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What we need instead, he sug- 
gests, are different representations 
for complex models: “Just like 
there are individual particles in 
water—the molecules—and just 
like we blur them over and make 
this thing called a fluid, we need 
different kinds of abstractions in 
order to manage the complexity of 
a model such as this.” 

In the area of user-interface re- 
search, Stuart Card of Xerox 
PARC is also trying to deal with 
the issues of size and complexity. “I 
think the big unsolved problem is 
how to increase the number of fea- 
tures or functions and objects that 
are dealt with in the user interface 
and, at the same time, decrease the 
learning time that is required to 
gain access to them. In a sense,” he 
continued, “the power of a system 
is defined as the number of func- 
tions it can do, divided by the time 
it takes to figure out how to use 
them.” 

This challenge of dealing with 
increasing complexity was the 
common thread that tied the pan- 
elists together. Steve Feiner, asso- 
ciate professor at Columbia Uni- 
versity, for example, looked at it 
from a designer’s perspective and 
pointed to the challenge of auto- 
mating the design of graphics. 
“Imagine that the millennium has 
come and that we can literally ren- 
der anything we want interactive- 
ly and, when desired, photo-realis- 
tically and that we can point and 
poke and speak and ‘hand-wave’ 
and perhaps even ‘brain-wave.’ If 
modeling and rendering are no 
longer the bottlenecks, then design 
is going to be. High-quality mate- 
rials should be designed on-the-fly, 
every bit as quickly and automati- 
cally as we'll ultimately be able to 
model, render, and interact with it. 
And the next question is, how can 
we automate the design, not just of 
graphics, but of well-integrated 
text, sound, and speech?” 

Speaking of multimedia, An- 
dries van Dam, professor of com- 
puter science at Brown University, 
observed, “If we are going to have 
multimedia and hypermedia docu- 
ments, and I devoutly hope we 
will, we graphics people have to be 
less one-dimensional than we have 
been.” As he sees it, “The problem 
is that there is no concept of time 
in modern graphics packages. 
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Time does not exist as an explicitly 
manipulatable entity. So what we 
need are object-oriented packages 
to store objects that know about 
time, that can modify their behav- 
ior over time, that can take advan- 
tage of constraints and dependen- 
cies between them, so that they 
collectively exhibit behavior.” 
Some say that most of the major 
problems in computer graphics 
have been solved. But what the 


transforms . any 


scientific, business or medical data 
displays, 
allowing patterns to quickly stand out 
and 
analysis. apE III is the best value in 
toolkits, 
developed from the experience of 


Into. meaningful — visual 


for detailed examination 
3D visualization software 
over 1.000 users. 


Want to add life to your data? 


1-800-458-8731 


Sutherland retrospective and these 
expert forecasts illustrate is that 
the problems are never really 
solved, they just grow more com- 
plex. Clearly, the race is not over. 
In fact, we are just approaching 
the starting line. 
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Photo-realism 

3D volumetric images 
Custom animations 

Easy data import 
Icon-driven interface 
Interactive image control 
Extensive fonts for labeling 
All UNIX platforms 
Distributable processing 
Heterogeneous networks 
Easy install program 
Comprehensive user support 
Competitively priced 


Call: 


929 Harrison Avenue 
Columbus, Ohio 43215 


apE Ill is a trademark of TaraVisual Corporation. apE is a trademark of The Ohio State University. UNIX is a 


trademark of UNIX Systems Laboratories, Inc. 
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Pacesetter places 
first in the great 
plotter race. 
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Free Pacesetter Test Drive 


The results are in. 

Benchmarks conclusively prove 
Pacesetter cut-sheet plotters take the 
checkered flag for speed, line quality 


Name: 

and price. 

In fact, Pacesetter finished plots in Title: 
record time, leaving the competition in Company: 
the dust. Street Address: 

To receive a free Pacesetter Test | 
Drive diskette including sample plot file, 11), PERINAT MERC HII SE WEA s OER. | 1: SUenee are c loan Omen ae AY 
and for the actual race results versus Telephone #: 


any major plotter manufacturer, call us 
at 800-932-1212. Or send in the coupon. 

Pacesetter. It’s the fastest pen 
plotter you can drive. 


Wedrawon 
your imagination. 


___ Yes, I want to take a test drive. 
Send my free demo disk on 
Pacesetter (600k ram, VGA 
8-color, PC required) 


____ Yes, I want to compare the 
results with: 


—-------------,5 


oD 
(name of plotter manufacturer ) - 
apnea 
———— = 
=7CalComp Mail coupon to: CalComp, P.O. Box 3250 MS-3, . 5 
ree 9 4 E 
A Lockheed Company a OAS oe eet eae ac simceigt” tacilass ipa’ slot lems” sade!” adel 


Limited time offer while supplies last. ©1991 CalComp, Inc. Pacesetter and We draw on your imagination are registered trademarks of CalComp. 


News in Brief 


The race to bring multimedia into the homes of consumers heated up 
Moving Multimedia considerably in October, when both Microsoft and Philips Electronics 
. a traveled to New York to stage splashy, high-visibility events to 

into the Livingroom highlight their competing strategies. To report on the progress being 
made on the Multimedia PC (MPC) standard, Microsoft, in tandem 
with the MPC Council, rented out space at New York’s American 
Museum of Natural History and invited James Burke, renowned 
journalist/historian and host of several PBS series, as a keynote speaker. 
Philips Electronics unveiled its new Compact Disc-Interactive (CD-D 
player, dramatically called The Imagination Machine, at a gala event at 
the Ed Sullivan Theater. The featured celebrities included American 
Bandstand host Dick Clark and singer Chubby Checker. 

The primary purpose of the MPC event was to announce that 
software support for the standard had grown to the point where there are 
now nearly 60 announced software titles for the platform. In addition, 
more than 80 software developers have committed to the platform and 
plan to release MPC-trademarked titles by the end of next year. The 
titles demonstrated at the press conference included image and audio 
libraries, digital encyclopedias, authoring tools, and children’s games. 
MPC products are being distributed through such companies as 
Babbages, Electronics Boutique, Radio Shack, and WaldenSoftware. 

The new CD-I players unveiled by Philips are focused almost 
exclusively at the home consumer marketplace. Unlike the MPC 
standard, which is built around a PC platform, the CD-I player plugs 
into standard television sets. The price of a CD-I player checks in at 
$1000, which is about the same price as an MPC upgrade kit. Among 
the 30 software titles available at press time for the CD-I platform were 
children’s games, museum tours, and interactive music discs. 

One of CD-I’s strengths lies in its ability to handle digital video, a 
fact highlighted by an agreement between Philips and Hanna-Barbera 
to develop the “world’s first” full-screen, full-motion video multimedia 
title. The software title will feature popular cartoon characters—Scooby- 
Doo, Fred Flintstone, Yogi Bear, and George Jetson—and will 
incorporate existing video footage with new interactive material. The 
CD-I players and titles are being distributed through such retail outlets 
as Circuit City, Montgomery Ward, Sears, and Tandy. 


A project to create the ultimate digital model of the human anatomy is 
The Visible Human getting underway at the University of Colorado Health Sciences Center 
in Denver, thanks to a $720,000 contract awarded to it by the National 
Library of Medicine (Bethesda, MD). The contract calls for the university 
to create a complete, 3D representation of the male and female 
anatomy using volumetric data. The project, called The Visible Human 
Project, will be divided into two phases. Phase I, to be completed by 
August 1993, involves capturing image data from CT and MRI scans of 
cadavers. Phase II, which will be covered by a separate contract, 
involves the digitizing of cryosection photographic data as well as the 
anatomical registration of that data with the CT and MRI digital data. 
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After a gallant effort to develop a “graphics supercomputer” niche in 
Stardent Sells Off the hardware business, Stardent Computer (Concord, MA) has admitted 
, : it’s just too hard to stay ahead of the competition. According to company 
its Hardware Business spokesperson Pam Foote, the power of today’s RISC-based workstations 
from IBM, HP, Sun, DEC, and SGI made it too difficult for Stardent to 
maintain a significant competitive edge in its hardware offerings. As a 
result, the company is in the process of selling off its hardware business 
and closing its doors. 

The company’s Titan computers, which represent the work of Ardent, 
another graphics supercomputer vendor that merged with Stellar 
Computer two years ago to form Stardent, will be sold to Kubota Pacific 
Computer (Santa Clara, CA). That company already owns the 
technology, manufacturing, and Far East distribution rights for the 
Titans. The GS series of computers, which were originally developed by 
Stellar, will continue to be serviced and supported by a new company 
that will be formed by a group of current Stardent employees. And, 
finally, Stardent’s new Vistra line of workstations will be sold to yet 
another company. No deal had been finalized at press time, but Foote 
says Stardent has received several offers. 

While the closing of Stardent Computer will mean layoffs for nearly 
half of Stardent’s 250 employees, the other half will go to work either for 
one of the companies purchasing the hardware assets, or for AVS Inc., a 
new spin-off company that Stardent is creating. AVS Inc. will continue 
to develop and market Stardent’s AVS visualization software. 

According to Pam Foote, the software proved to be the most 
successful part of Stardent’s business. “It just became apparent that the 
software was the real differentiator for us,” says Foote. “It was too hard 
to be in the systems business.” Foote says that there are 1800 licenses 
sold for AVS and that the software currently runs on 10 different 
hardware platforms. 

Foote says AVS Inc. will start off with a clean slate and won't be 
plagued by any debt because of the closing of Stardent. Stardent, she 
says, is solvent and is not filing for bankruptcy. People with stock 
options in Stardent, she says, will have the same stock options in AVS 
Inc. The new software company is still looking for a CEO, a spot that is 
temporarily being filled by J. William Poduska, the CEO and founder of 
Stardent. After the hiring of the new CEO, Poduska will continue on as 
chairman of the board of AVS Inc. 


Sponsors of the Joint Education Initiative Project (JEDI), a project 
JEDI Project aimed at putting scientific CD-ROM databases into the hands of high 
, : school and college science teachers, are waiting for word from the 
Awaits Funding National Science Foundation that they will receive the necessary grants 
that will allow the project to continue. The project, which was originally 
started by the US Geological Survey, is now run by the University of 
Maryland. According to Jim Sproull, JEDI program manager, the 
project has already proved wildly popular with educators, who quickly 
snapped up the first three-disk sets of CD-ROMs produced by the 
project. The disks include satellite images of Yellowstone National Park, 
Voyager images, and information on atmospheric ozone depletion. 

If the grant is approved, future plans call for producing CD-ROM 
disks that contain, among other things, such data as climate summaries 
of the world, Magellan radar maps of Venus, and an EPA toxic release 
inventory that contains a database of all the pollutants being released 
into the environment in the US. According to Sproull, the disk sets, 
which cost $34.50, provide an invaluable tool for enhancing scientific 
education, because the disks are “one of the few ways to get real 
scientific data to students in the classroom.” 
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Blast into faster color imaging in Windows 
with ‘lruevision 1024-32" Seed 
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Non- Windows Applicatons Main Games Accessones 


Truevision 1024-32 dramatically accelerates color imaging under 
Windows and lets you slide into your next operation without losing a creative stride. 

Just pick it up and move it. 

With Truevision 1024-32, screen refresh in high-res graphic applications 
is almost instantaneous. And you can zoom in (up to 8x) and pan around your entire 
image in real time. Want more? Truevision 1024-32 is also a bootable VGA card. 

Are you ready for 32 bit graphics? 

Truevision has been for six years. So when your future calls for 32 bits 
per pixel, you won’t need hardware upgrades or a whole new accelerator. You’re 
ready now. 

What are you waiting for? 

Truevision knows all about high-resolution graphic standards and the 
need for speed. The Truevision 1024-32 Graphics Engine satisfies both. Anything 


less, and you’re just standing still. 
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7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617/229-6900 


Windows is a registered trademark of Microsoft Corp. 
ImagePrep is a registered trademark of Computer Presentations, Inc. 


For more information 


© 1991, Truevision, inc. 


Supercomputer Sets 
New Benchmark 


Also of Note: 
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Thinking Machines Inc. (Cambridge, MA) has introduced a new 
massively parallel supercomputer, the Connection Machine model CM-5, 
that some observers say is the first in a new round of supercomputer 
introductions that will mark a watershed in supercomputing 
development. The TMI introduction is expected to be followed shortly 
by introductions from others such as Intel Supercomputer, Cray 
Research, Alliant Computer, and Kendall Square Research. Taken as a 
whole, says industry expert Gary Smaby of the Smaby Group 
(Minneapolis), these new machines will help move massively parallel 
supercomputing “out of the radical fringe and into the mainstream of 
high-end supercomputing.” 

The TMI introduction is impressive on several scores. To begin with, 
the new CM-5 machine boasts a parallel architecture that, besides being 
built upon Sun Microsystems’ Sparc chips, can be scaled up from 32 
processors to 16,000 processors, to reach a peak performance of one 
trillion floating-point operations per second. The TeraFlop mark is 
considered a key benchmark in supercomputing circles, as it measures 
the kind of processing power that many feel is necessary to solve the 
“Grand Challenges” of science, which include problems like modeling 
global climatic changes and unraveling the human genetic structure. 

Equally important is that the CM-5’s architecture reportedly solves 
the long-standing SIMD/MIMD problem of supercomputing. 
Supercomputers taking advantage of a SIMD (single instruction/ 
multiple data) architecture are considered to be easier to program. 
However, MIMD (multiple instruction/multiple data) supercomputers 
are generally more flexible and, thus, are useful in a wider variety of 
applications. According to TMI, the new CM-5 incorporates the 
strengths of both approaches and, in fact, is capable of running existing 
programs that have been developed for either type of machine. 

Finally, in conjunction with the CM-5 introduction, TMI announced 
advances in scalable software. These advances include agreements with 
Sun and IBM to develop a common scalable programming standard for 
scientific computing. For users, says Danny Hillis, TMI’s co-founder and 


chief scientist, this means that software applications will no longer be 


restricted by platform. Rather, “correctly written” Fortran programs will 
be able to run on a variety of platforms, ranging from parallel 
supercomputers to workstations to mainframes. According to experts, 
this ability is key if massively parallel supercomputers are to move into 
the commercial mainstream of supercomputing. Indeed, the signing of 
the agreement between TMI, Sun, and IBM reportedly clinched the sale 
of two of the new supercomputers to American Express Company. 


e The National Cancer Institute has awarded a $5.6 million grant to 
the University of North Carolina at Chapel Hill to improve 
computerized methods of medical imaging that could be used in cancer 
diagnosis and therapy. 
@ Businesses and individuals who use Macintosh systems in desktop 
color publishing applications have a new professional society to turn to 
for support and information exchange. The group, called the National 
Desktop Color Alliance, made its debut at the October Seybold 
Conference. The group will make its headquarters in Washington, DC. 
e Sun Microsystems (Mountain View, CA) has signed a deal with 
Reflection Technology (Waltham, MA) that calls for the two to work 
together to create a high-resolution display (1120 by 900) for Reflection 
Technology’s Private Eye virtual reality display. Current models of the 
Private Eye, which are small display screens meant to be held near the 
eye, have a resolution comparable to that of a PC CGA display. 

News compiled and reported by Stephen Porter, CGW managing editor. 
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CorelDRAW is the world’s finest graphics program. To date 
it has won 40 international awards for its incredible type 
control, superb drawing power, stunning special effects, 
and ease-of-use. Creating eye-catching newletters, 
advertisements, presentations, and illustrations is fast and 
fun with CorelDRAW. Our users love it! Now you can 
experience the full features of CorelDRAW 2.01 and much, 


FEATURES OF CORELDRAW ON CD-ROM INCLUDE: 


Totem Graphics: over 1200 highly realistic, categorized images 
ArtRight Image Portfolios: 3500 award-winning realistic images 
MapArt from MicroMaps: 500 detailed country and state maps 
One Mile Up: 1000 military and government based graphics 
LifeArt: 250 medical clipart images from TechPool Studios 
Image Club: 1000 fun designs and 50 additional fonts 

ALL CLIPART IS IN BOTH .CDR AND .EPS FILE FORMATS 


over 00 fonts including 50 new fonts. 


English, German, Dutch, French, & Spanish all on 
one disk. 


CorelDRAW in both Windows and OS/2 versions. 


Plus hot-line service and a free demo program. 
ei ) 
All clipart is uncompressed so loading can be up 
to 10 times faster than the diskette version. Run 


the entire program directly from CD-ROM to save 
you valuable space on your hard drive. 


Complete "Ready to Go" CD-ROM bundle 
@ CorelDRAW 2.01 on CD-ROM 

@ Panasonic CD-ROM Drive 

@ CD-ROM Interface Kit 


COREL 


TEL: (716) 423-8200 
FAX: (613) 728-9790 
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much more with CorelDRAW on CD-ROM. The time is now to 
move up to the unrivalled power and tremendous value that 
CD-ROM provides. Over $5000 worth of extra clipart is yours 
on a single disk, at a fraction of the cost. And each CD-ROM 
replaces over 500 floppy disks, so your productivity 
increases through ease of handling and installation. Save 
time and money. Catch the Corel CD-ROM wave today! 


COREL DRAW! i 


aeeee 
, 


INTRODUCING 
MEDALLION: Eee 


est processing and highest quality graphics CAD 


Cy ASSIC CAD PERFORM ANCE. system available. At a price you wont believe. 


AST °and CalComp, two of the most respected 


PRICED TO M AKE HISTORY. names in the computer industry, have joined forces 


to offer a fully integrated PC-based hardware solu- 
tion for CAD. The first-of-its-kind Medallion CAD 
Series includes a powerful 486/33 platform with a 
high resolution, 20” color monitor, graphics con- 
troller, digitizer with 16-button cur- 
a sor, and customized AutoCAD® 
JON driver. List prices for similar con- 
sii figurations could cost you well over 
Cy rcoy $13,000. All that’s needed is your 
application software. In fact, Autodesk 
has already given the system a stamp of approval 
saying, “Medallion is great news for CAD users — 
the system has been designed and optimized for 
our products.” 
And once youre up and running, well 
be there to support you. If you have a question, 


there’s a single source for technical support. If serv- 
ice is required, well support you through our highly- 
acclaimed AST Authorized Service Centers. 


Medallion CAD Series 


AST Medallion Computer i486, 33 MHz processor 


CalComp DrawingCard™ 1280 x 1024 resolution, plus 
Graphics Controller custom AutoCAD Icon 
Interface 


CalComp DrawingCard High resolution, multi-syne 
Monitor 20” color monitor 


CalComp DrawingBoard™ II 12” x 12” small format with 
Digitizer Tablet 16-button cursor 


* Hr mee at enocmonemanemmmmtomaniiiicimonns ©: : Custom AutoCAD template 
XH =" : and DrawingManager™ file 
ga utility 


ute 


So whether you need a CAD system for 
mechanical engineering, architectural engineer- 
ing and construction or mapping, the Medallion 
CAD Series delivers top performance. 

Medallion. History-making CAD per- 
formance at an unbelievable price. For more in- 
formation on the Medallion CAD Series, call 
1-800-876-4AST. 


ASI. =7CalComp 
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AST and AST logo are registered trademarks and Medallion is a trademark of AST Research, Inc. 
DrawingCard, DrawingBoard and DrawingManager are trademarks of CalComp, Inc. AutoCAD isa registered 
trademark of Autodesk. Copyright © 1991 AST Research, Inc. All rights reserved. 
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SGI Extends 


PRODUCT 
SPOTLIGHT 


its High-End Product Line 


ilicon Graphics’ new 

Iris Powervision 

VGXT graphics super- 
computer has taken over 
“top-of-the-line billing” 
from the company’s previ- 
ously announced VGX sys- 
tems, which are now being 
offered as the company’s 
mid-range product line. 

The new VGXTs incor- 
porate processor technol- 
ogy that the Mountain 
View, California-based 
company developed for its 
Sky-Writer host-integrat- 
ed computer image gener- 
ator. In addition, the tex- 
ture-enhanced systems re- 
portedly draw textured 3D surfaces 
three times faster than do the VGXes. 
A Silicon Graphics spokesperson says 
that this makes the VGXT well-suited 
for texture-intensive applications, such 
as scene generation and scientific visu- 
alization. 

The new supercomputers incorpo- 
rate from one to eight parallel proces- 
sors and offer up to 286 MIPS and 70 
double-precision MFLOPS of perfor- 
mance. They run Irix 4.0, SGI’s ver- 


sion of Unix. Irix includes the React 
real-time kernel, which reportedly al- 
lows the execution of time-critical, par- 
allel tasks without burdening the 
high-performance graphics subsystem. 

The price for a single-processor 
VGXT is $79,900 (the same price at 
which the VGX was previously of- 
fered); prices can range up to $224,900. 
The new price for an entry-level VGX 
workstation is $49,900; prices can 
range up to $194,900. 


Ultimate Multimedia 


The first PS/2 with built-in, integrated 
multimedia features has been an- 
nounced by IBM (White Plains, NY). 

Called the Personal System/2 Ulti- 
media Model M57 SLC, the new sys- 
tem comes standard with a 20MHz, 
cached IBM 386SLC microprocessor, 
which, the company claims, can process 
instructions and data up to 88 percent 
faster than systems using the standard 
386SX, depending on the application be- 
ing run. In addition, the Ultimedia sys- 
tem supports graphics resolutions of 640 
by 480 with 65,000 colors, and 1024 by 
768 with 256 colors. 
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The systems come equipped with a 
CD-ROM that lets users choose between 
the DOS 5.0, OS/2 Version 2.0, and Mi- 
crosoft Windows 3.0 with Multimedia 
Extensions operating systems. In addi- 
tion, a sample CD-ROM disk includes 
IBM’s Audio Visual Connection and 
Storyboard Live applications. The CD- 
ROM disk can be played on the CD- 
ROM drive, which is compatible with 
standards for audio CDs, Digital Video 
Interactive (DVI), and CD-ROM extend- 
ed architecture (XA). IBM reports that 
the XA-enabled CD-ROM offers a 380- 
millisecond access time and improved 


The VGXTs are offered 
in both a compact, desk- 
side chassis with up to four 
CPUs, and in a 62-inch 
rack with up to eight 
CPUs and more than 12 
gigabytes of internal disk 
storage. Configurations in- 
clude up to 256M of mem- 
ory and 100 gigabytes of 
secondary storage. 

Both the VGX and 
VGXT graphics systems 
provide programmable 
video output, HDTV sup- 
port, real-time shading, 
texture-mapping, and 
anti-aliasing capabilities. 
Graphics options include 
VideoSplitter, which provides up to 
four independent video outputs from a 
single, high-resolution pipeline; the 
Broadcast Video Option for broadcast- 
quality composite video output; Video- — 
Framer for single-frame input and out- 
put; and VideoLab for real-time video 
input and output. 

The systems are currently ship- 
ping.—Laureen Belleville, Associate 
Editor 
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reliability for quick data access and con- 
sistent performance in multimedia ap- 
plications. 

Other system highlights include a 16- 
bit audio adapter card called the M-Au- 
dio Capture and Playback Adapter/A; a 
built-in SCSI controller that supports up 
to seven SCSI devices; a 2.8M disk drive 
and an 80M hard drive; 4M of RAM, 
expandable to 16M; and three free ex- 
pansion slots for high-performance Mi- 
cro Channel adapter cards. 

In conjunction with the Model M57 
SLC (which costs $5995 and will be 
available in March), IBM has also an- 
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nounced several Ultimedia options, in- 
cluding the 8516 Touch Display, the 
M-Motion Video Adapter/A, the PS/2 
TV, all-digital ActionMedia II adapter 
boards, and a 32-inch rewritable opti- 
cal drive. 

The 8516 touch display uses “strain 
gage” technology, which measures the 
amount of pressure a user is applying 
to the screen, as opposed to just regis- 
tering touch. This feature reportedly 
results in more intuitive interaction. 
The display will be available in March 
in both 12-inch and 19-inch versions 
that cost $670 and $850, respectively. 

The M-Motion Video Adapter/A, 
which is available now for $2250, is de- 
signed for high-end multimedia appli- 
cations that require full-motion video 
on-screen with overlayed graphics. 

For broadcast monitoring on the 
desktop, IBM will release in March the 
PS/2 TV ($495), which combines a tele- 
vision tuner and a digitizing board 
that fits underneath the monitor. This 
feature enables the user to monitor 
video and audio from a variety of 
sources (antenna, cable TV, video disk, 
VCR, or closed-circuit camera) in ei- 
ther full-screen mode or in a window. 

The ActionMedia II Display Adapter 
and Capture Option, based on DVI 
technology, digitally records and plays 
back high-quality, full-motion video 
(up to 30 frames per second), photo- 
graphic images, animation, and high- 
fidelity sound. ActionMedia II can be 
used with Micro Channel ’386- and 
°486-based PS/2s, as well as with ISA- 
Bus PS/2s (Models 35SX and 40SX). 
DVI uses a programmable architecture 
and supports the baseline, 9-bit 
still-image processing format estab- 
lished by JPEG. The capture option 
will be available in March for $890. 
The Micro Channel display adapter 
will also be available in March and 
will cost $1995. The ISA version will 
be available in June for the same 
price. 

The rewritable optical drive pro- 
vides 127M of rewritable storage on a 
removable cartridge that resembles a 
diskette. It is available in both inter- 
nal and external versions. 

“What I make of this machine,” says 
Don Sutherland, owner of Sutherland 
Multimedia, a multimedia production 
company in Staten Island, New York, 
“is two things: It is practical, and it is 
symbolic.” As a symbol, Sutherland ex- 
plains, it “says that IBM is making a 
commitment in hardware to multime- 
dia. There’s probably nothing in this 
box that you couldn’t buy piecemeal in 
the marketplace, but IBM is saving 
you that trouble. Up until now, [multi- 
media] has been ‘cut and paste,’ with 
so many boards and so many expan- 
sion slots.”—LB 
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Computervision (Bedford, MA) has 
beefed up the low end of its CAD/CAM 
product line with the introduction of 
Release 5.0 of its Personal Designer 
CAD software. 

The software offers a range of new 


CV Upgrades PC CAD 


features, says the company, of which 
one of the most important is the addi- 
tion of Non-Uniform Rational B-Spline 
(NURBS) curves and surfaces. In addi- 
tion, CV has doubled the database ca- 
pacity of the product so that it can now 


Recycle Your 
Electronics. 
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store 64,000 entities, and it has bun- 
dled the former Personal Designer 
Surfaces option (Bezier surfaces and 
shading) into the package at no extra 
cost. The new package also allows us- 
ers to drive sweeps along multiple 
curves. 

In the area of interface improve- 
ments, the company has added alter- 
native on-screen and tablet menus 
geared toward design and drafting; 
provided up to 63 multiple views with 
full associativity between views; and 
added semi-automatic, hidden-line re- 
moval for multiple views. 

According to Lewis Brentano, vice 
president of the Gartner Group (Acton, 
MA), a market research firm, the Per- 
sonal Designer 5.0 represents a clear 
effort by CV to “move more of the fea- 
tures found in its high-end CADDS 


package down into its low-end offering. 
It’s a good, solid product.” 

However, adds Brentano, the new 
release does stop short of being a “gen- 
erational advance” in the software, 
since it doesn’t, for example, include 
features such as parametric modeling. 

Personal Designer 5.0 runs in the 
MS DOS-extended (386/486 PCs) and 
Unix (Sun Sparcstation) environ- 
ments. On the PC, it requires a math 
coprocessor. The Sparcstation version 
supports the SunView multitasking 
capability. 

The DOS version of the package 
sells for $3995, while the Unix version 
is priced at $4495. According to the 
company, this represents nearly a 47 
percent price cut for the product.—Ste- 
phen Porter, Managing Editor 
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RasterOps Proofing Printer 


RasterOps (San Jose, CA) has entered 
the professional color printer market for 
desktop publishing, with the recent in- 
troduction of its new CorrectPrint 300. 
The new unit is a 300dpi, four-color 
process (CMYK), dye-sublimation 
printer that provides photo-realistic 
output. With a price tag of $10,999, the 
company is billing the product as a 


Hang On'lo 
Your Paper. 


proofing printer for graphic design and 
prepress applications. 

RasterOps has included on the print- 
ers controller board a 33MHz Mips 
RISC raster image processor to speed 
the printing of 24-bit image files. A 
RISC processor is also used to decom- 
press JPEG files. The CorrectPrint 300 
also offers 35 resident fonts and Post- 


script-compatible software, and can 
handle a variety of paper require- 
ments, including letter, legal, A4, and 
A4 special, according to the company. 

Kathy Tobler, an analyst at Data- 
quest (San Jose, CA), notes that several 
vendors are bringing products to market 
in this price range. “One drawback with 
this printer,” says Tobler, “is that it is 
limited in size, in that the printed image 
does not fill the entire 8'%-by-11-inch 
page.” While this output may work well 
for a proofing printer, Tobler believes it 
limits the printer’s ability to produce fi- 
nal color prints. 

In a further commitment to color, 
RasterOps has also recently an- 
nounced hardware technology utilizing 
a single, custom ASIC that is capable 
of converting in real time cyan, yellow, 
magenta, and black (CMYK) to red, 
green, and blue (RGB) for screen dis- 
play. This conversion capability, the 
company explains, is important for 
keeping color consistent between the 
monitor and the printer. The CMYK- 
to-RGB conversion has traditionally 
been accomplished with software. 

RasterOps expects to introduce spe- 
cific display adapters based on this 
new technology for the Apple Macin- 
tosh II and Sun Sparcstation families 
late this year. CorrectPrint is sched- 
uled to ship in January.—LB 
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Trade-Up to a Truevision Desktop Video Production 
Package and save up to $1000. | 


If you’re ready for a Truevision TARGA®+ or NuVista®+, you’re _ 
timing is great. In fact, it’s grand. Because right now, Truevision will 
take up to $1000 off a Truevision TARGA+ or NuVista+ Desktop Video 


Production Package when you trade in your present video board.* 


You’re $1000 closer to advanced graphics and video produc- 
tion, with image capture, chromakeying and on-board encoding and 
decoding. We could go on, and so can the computer/AV experts. 
TARGA+ and NuVista+ have been big winners with every reviewer. 
Hurry. Offer ends January 31, 1992. 

So if you want to get more video functionality and save $1000, 
recycle your old board soon. 


Call 1-800-858-TRUE for your nearest Truevision reseller. 


QV RUEVIsION 


7340 Shadeland Station, Indianapolis, IN 46256 


*The Truevision TARGA+ Desktop Video Production Package for PC AT-class com- 
puters includes a TARGA+ 64 Graphics Engine, TARGA+ TIPS® Imaging Software and VideoMaker™+ 
video production software. The Truevision NuVista+ Desktop Video Production Package for 
Macintosh® Il computers includes a NuVista+ 2M and VideoScript™ transition software. 

Offer is for $1000 off with a trade-in of TARGA® and NuVista® products, and $750 off 
with a trade-in of most videographics clones. See your local authorized Truevision reseller for 
full details. Offer good in U.S. only. 

Macintosh is a registered trademark of Apple Computer, Inc. 
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Ask for genuine Intel 
or who knows what yc 


If you need a math or something you may know nothing about? Because 
coprocessor to speed your if you don’t specify Intel, that’s basically what you’re 
power applications, ask getting — a big question mark. With Intel, however, 

yourself this question: Which would there’s simply no question. You’re getting quality. 
you rather have sitting next to your That’s because Intel has the longest track record 
Intel microprocessor — an Intel Math CoProcessor with math coprocessors. In fact, we’ve manufactured 


©1991 Intel Corporation. i287, i386, i387, i487 and the SX logo are trademarks of Intel Corporation. 
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ll have to count on. 


and sold millions more than all the others combined. 
And we've tested every one of them with the most 


exhaustive battery of tests in the industry. All to assure 
you absolute reliability. 

So ask for Intel Math CoProcessors. Or there’s no 
calculating what you'll end up with. 


For a free information packet, including our new 
low prices, call (800)538-3373. 


intel. 
The Computer Inside™ 
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ast, An LCD Projection Panel 
ith All The Colors You Need 
To Get Your Presentation Moving. 


The Sharp QA-1050. 185000 Colors For Crisp Computer Images 
And Live-Action Video. 


Even the most complex multi-media presentations run smoothly with 
the Sharp QA-1050. Its 185,000 colors and TFT Active Matrix Technology 
guarantee computer and video images of unparalleled realism. And animated 
eed graphics and live-action sequences that move without ghosts and shadows. 
The Sharp QA-1050 offers almost universal computer compatibility, including VGA and MAC" II. 
And, it also offers the convenience of remote control. In short, everything you need to present what 
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demonstration or call 1-201-529-8731. Fax 201-529-9636, Re OE A 


ronics Corporation, LCD Products Group, Sharp Plaza, Mahwah, NJ 07430-2135 
rademark of Apple Computer, Inc. PANTONE® Pantone, Inc. Sharp is not licensed by Pantone for color capability. 
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INDUSTRY 


Visualization in Medicine 


Most of the markets vital signs 
point fo a healthy prognosis 


By John Gantz 


he term “scientific visualization” refers to several 
applications, making it tough to determine the 
size and growth of an overall market. 

However, when the focus is on one of those applica- 
tion areas, it gets easier to pin down some numbers. 

In medical visualization, one of the largest submar- 
kets of the scientific visualization market, there are 
enough other parameters—such as scanner sales and 
the growing use of image processing boards—to make 
market projections reasonably consistent with other 
empirical evidence. The 1990 medical imaging mar- 
ket, for instance, was just under $7 billion, with more 
than half of that related to the CT (computed tomog- 
raphy) and MR (magnetic resonance) scanners them- 
selves. Furthermore, more than 10 percent of the total 
market was related to medical workstations and im- 
age processing boards. 

That helps put boundaries on a market for medical 
visualization, given that the data being visualized 
will generally come from a scanner and that the visu- 
alization will be done on a workstation, perhaps with 
back-up processing and rendering done elsewhere. 

This is good news. While the overall medical imag- 
ing market is growing at less than 10 percent per 
year, the visualization portion of the market is expect- 
ed to grow at 45 percent per year, from a little more 
than $250 million this year to more than $1.7 billion 
in five years. 

There are several reasons for this bullish outlook: 


e Compared to medical imaging, the medical visual- 
ization market is quite small and has a lot of room for 
growth. 

@ Visualization is one—if not the only—way to lever- 
age the huge investment in scanning equipment. 

@ New medical techniques, such as robotic surgery 
and cancer treatment planning, are being pioneered 
that rely on visualization to make them work. 

@ Concurrent growth in medical image networking 


and image storage will lower some of the barriers to 


Contributing editor John Ganiz is vice president, chief analyst with 
Dataquest (Framingham, MA). 
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implementing visualization applications. 

e@ The cost per unit of “visualization” keeps dropping, 
and the equipment keeps improving. 

e@ The growth in the number of visualization environ- 
ments and application development tools will make it 
easier for the market to develop. 

e Many pioneering applications have been proven in 
clinical or surgical settings, meaning they will start 
to become routine as time goes on. 


“One of the benefits of visualization,” notes Mark 
Dopheide, vice president of Brookline, Massachusetts- 
based Radiosurgery & Stereotactic Application, “is the 
extra leverage it gives to the huge investment that hos- 
pitals have in scanners.” Compared to the sophistication 
with which the scanners gather their data, the methods 
that were traditionally used to view the data have been 


The medical visualization market should grow 
handily between now and 1996. Industry analysts predict 
that the two largest components of the market will be 
in the areas of visualization workstations and add-on 
hardware, and in scanner enhancements that support 
visualization. 


primitive, Dopheide comments. 

Another reason to be bullish is the fact that, due to 
these pioneering applications, there are now more ex- 
perienced visualization programmers. Any successful 
visualization application generally needs an interdis- 
ciplinary approach involving doctors and researchers, 
model-builders, and visualization experts. Sometimes 
they can be the same individual, but more often than 
not they are different people. 

Furthermore, while new visualization tools such as 
Stardent’s Application Visualization System, Silicon 
Graphics’ Iris Explorer, and IBM’s Power Visualiza- 
tion System will help make the development of medi- 
cal visualization applications easier over the long run, 
there is still a need for technically oriented graphics 
specialists, if only to know how to manipulate the 
available tools. 


While these specialists are found in several envi- 
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arket estimates show that in the medical 
visualization market over the next five years, magnetic 
resonance-based visualization will outpace Computed 
tomography-based visualization. It is also predicted that 
visualization in support of digital X-ray technology will 

develop. 


rons, many work in academia: Most national super- 
computer centers have visualization groups within 
them; five universities have received funds from the 
National Science Foundation and the Defense Ad- 
vanced Research Projects Agency for the development 
of a National Science and Technology Center for Com- 
puter Graphics and Scientific Visualization; and some 
schools, like Syracuse University, have set up non- 
profit groups to market visualization and animation 
services to commercial or educational customers. 

But specialists can also be found in user organiza- 
tions, often in medical engineering or computer de- 
partments, as well as in vendor organizations. Star- 
dent, for instance, supports its resellers into the medi- 
cal community with application specialists, as do most 
workstation vendors. The resellers must field their 
own visualization experts, particularly if they also de- 
veloped the application. 
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This interdisciplinary approach to visualization is 
both good news and bad news to vendors. On the one 
hand, it means that the sales process is complicated 
by having multiple decision-makers involved in de- 
veloping the application. On the other hand, it means 
that users are willing to do what needs to be done, 
even if it’s cross-department collaboration, to get their 
hands on the benefits of visualization. 

Visualization makes many new techniques possible: 


@ Stereotactic radiosurgery uses 3D images and re- 
constructions of MR data to aim radiation beams at 
brain tumors. The application helps direct the radia- 
tion beams and determine dosages. 

e Stereotactic surgery routinely uses instruments 
that are positioned via a precise mechanical reference 
system, typically for taking biopsies or aiming electri- 
cal charges into the brain for treatment of conditions 
like epilepsy. But now, surgeons are experimenting 
with using real-time stereotactic imaging during sur- 
gery itself. 

e@ Physicians at Harvard Medical School are investi- 
gating modifications to MRI (magnetic resonance im- 
aging) scanners that would allow radiosurgery to take 
place within the scanner. 

e Using image reconstruction via electron micro- 
graphs of cryogenically frozen specimens, medical re- 
searchers have obtained images of viruses generally 
too complex or too large to investigate. 

e Through animations of MRI scans, a research team 
at Medical College of Ohio has been able to animate 
the actual motion of a patient’s heart. 

e Using CTs and volumetric rendering techniques, re- 
searchers can develop 3D reconstructions of body 
parts normally resistant to other forms of modeling. 


There are plenty of obstacles to the medical visual- 
ization market’s untrammeled growth, of course: To 
produce the high-resolution images required in some 
of these applications takes significant computing pow- 
er; the software used for volumetric rendering is gen- 
erally optimized for CAD/CAM applications and not 
medical applications; image-construction algorithms 
that work for CT-scanned data don’t work for MRI- 
scanned data; and these applications often require so- 
phisticated technical programming to complete. 

But these are not insurmountable obstacles. And 
the payoff for the medical community in terms of bet- 
ter medicine and better use of existing scanners is 
sufficient to ensure that the obstacles are overcome. 

In fact, the market should grow handily between 
now and 1996. The two largest components will be the 
areas of visualization workstations and add-ons, and 
scanner enhancements supporting visualization. 

Because of the difference in scanning capabilities, 
the visualization market will not likely mirror the 
installed base of scanner equipment in terms of mo- 
dality support. Market estimates show that MR-based 
visualization will outpace CT-based visualization, and 
that visualization in support of digital X-ray technol- 
ogy will develop. 

In short, the medical visualization market looks 
like it will soon enter a period of fast growth, as sever- 
al of these beneficial trends converge. CGW 
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Ask Union Pacific® or Allstate Insurance® Ask 
Goodyear® or Bethlehem Steel? People learn more 
with IBM MultiMedia training solutions on PS/2°® 
Not only do they learn faster and retain more, they 
do it at lower costs than with conventional training. 

IBM MultiMedia training courses do more than 
transmit information. They engage the whole person. 


They stir the imagination with real-life simulations, 


using touchscreen controls, interactive video, stereo 
sound and vibrant graphics. 
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There are hundreds of courses to choose from, 
with more being developed every day. And we can 
help custom-build any course you need. 

From railroad yards to insurance offices, from the 
executive suite to the assembly line, [BM MultiMedia 
solutions are making a lasting impression on people 
and organizations. In ways that no other training 
method can touch. 

For more information, call 


1 800 426-9402. 


The training application screen shown was provided courtesy of Industrial Training Corporation (ITC), Herndon, VA. IBM and PS/2 are registered trademarks of 
International Business Machines Corporation. All other company names are registered trademarks of their respective corporations. ©1991 IBM Corp. 
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Behoilding 
the Brain 


Graphics and imaging tools are the keys 
10 /reaKinrougns in brain research 


By Thomas Kiely 


Meighing less than three 
/ pounds and having the 
WW consistency of cottage 
eek the human brain has long 
been one of the deepest mysteries 
of nature. It is the seat of percep- 
tion, the manufacturer of mood, 
the planet of emotion. It is the or- 
gan that governs an athlete’s per- 
formance, the organ that created 
masterpieces in art and literature, 
the organ that may harbor con- 
sciousness. But scientists have just 
begun to disentangle the riddles of 
the brain— and graphics tools are 
playing a crucial role in this 
endeavor. 
According to Allan 
Bromley, director of the 


Office of Science and Technology 
Policy (OSTP), scientists have 
learned more in the last 10 years 
about the inner workings of the 
brain than they have in all of his- 
tory. A primary reason for this 
sudden acceleration of understand- 
ing is that technologists have at 
last put into researchers’ hands the 
tools they need to plumb the 
brain’s depths. Within the last de- 
cade, researchers have coupled 
powerful imaging techniques, such 
as positron emission tomography 
(PET) and nuclear magnetic reso- 
nance imaging (MRI), with graph- 
ics hardware and software to cre- 
ate powerful new techniques for 
studying living, functioning hu- 
man brains. 

Graphics tools are more than 
just a boon to research in this field. 
Says Alan Gevins, director of EEG 
Systems Laboratory, a non-profit 
brain research organization in San 
Francisco, “For the first time in 
history, people have tools to actu- 


Thomas Kiely is CGW’‘s contributing editor for 
science and medicine. He was assisted in his 
research by CGW associate editor Diana 
Phillips Mahoney. 


presidential proclamation, 


ally measure the basic building 
blocks of thinking in the brain in 


- near-real time.” Graphics tools are 


also helping researchers to gain 


- new insights into the nature of 

_ tragic brain disorders, such as Alz- 

_ heimer’s disease, and to unravel 

the mysterious complexity of the 
___ brain’s network. 


Brain imaging techniques | are 


part of a team of new technologies 
_ focused on brain research in the 


decade ahead. The 1990s is, by 
“The 
Decade of the Brain.” OSTP is 
_ leading the push by a number of 
federal agencies, including NASA 
and the Departments of Veterans 
_ Affairs, Health and Human Ser- 


vices, Dietense. Education, Com- 


merce, and Energy, to unlock the 
- gecrets of the brain. Research ef- 
_ forts will be aimed at all aspects of 
brain activity, from learning and 
~ memory to the senses, from human 


- behavior to the environmental im- 


- pact of pollution, stress, and noise 
on the brain. 


The stakes are crucial. “In the 


- United States, brain-related disor- 

_ ders cause more people to be hospi- 
__ talized than any other major dis- 
ease group, including cardiovascu- 


lar disease or cancer,’ writes 
Bromley in the OSTP report, 
“Maximizing Human Potential: 
The Decade of the Brain, 1990- 


2000.” He adds, “More than 50 mil- 
lion Americans are affected each — 


year by brain disorders that range 
from stroke, brain and spinal cord 


injury, and neurogenetic diseases, 


to Alzheimer’s disease, schizophre- 
nia, alcoholism, and drug abuse.” 


OSTP estimates that brain dis- 


eases cost America about $305 bil- 
lion a year in treatment, rehabili- 


tation, lost wages, and expenses. 


Gaining New Insight _ 
Graphics technologies will play 
a prominent role in this interdisci- 
plinary struggle to gain a better 
understanding of the brain. In 
some instances, graphics tools are 
furthering the use of traditional 
imaging systems such as MRI and 
PET, and the combination is pro- 


viding researchers with informa- 


tion that they could never obtain 
through any other technique. In 
other instances, graphics systems 
are proving to be a leap beyond 
traditional techniques. In both 
cases, researchers who have begun 
to incorporate graphics platforms 
in their work are singing the 


emission tomography (PET), 


different angles. 


electroencephalographic, and biomagnetic 
data. In these images, Voxelview proved useful 
in allowing researchers at the Children’s 
Hospital of San Diego to turn the skull 
transparent and view the brain inside ar many 


praises of iounliaation tools. = 


- “?’'m thoroughly convinced that - 
this [partnership of computer ee 
ence and neuroscience] isarevolu- 
tion,” says Alan Evans, associate | 
professor of neurology and neuro- 
surgery at McGill University’s | 


Montreal Neurological Institute. — 


Evans’ group combines imaging —_© 
technologies with 3D ‘graphicg 
tools to map cognitive processes in 
the brain and tolook atarangeof —s_—| 
including 
stroke, tumors, behavioral disor- | 


neuropathologies, 


ders, and mental illness. 


The two imaging technologies at 
the heart of the Montreal research- 
ers’ studies provide very different 
sorts of information about the  — 
brain. PET scanners convert infor- => 
mation about brain metabolism 
(such as blood flow or glucose up- 
take) into colored images of the or- 
gan through a process that in- _ 


volves tracking the decaying gam- 
ma rays of injected markers. Mag- 
netic resonance scanning yields 
anatomical images of the brain _ 
through a technique that tracks 

the movement of hydrogen atoms 


in the organ’s water. The Montreal - 


researchers map two different PET 


Magnetic resonance imaging (MRI) 
pictures, such as these generated with the 
aid of Voxelview volume rendering © 
software, are being increasingly integrated 
with other types of data, such as positive 


scans onto an MRI image to pin- 
point areas of the brain involved in 
very precise activities. 

It works like this. The research- 
ers look at the blood flow in a sub- 
ject’s brain as a 3D PET image and 
at some baseline characteristic. 
For example, researchers might 
give subjects a controlled auditory 
stimulus (a noise at a certain fre- 
quency) as the baseline condition. 
Researchers then perform a second 
PET study, but this time they add 
to the stimulus a word pair 
(matched to the frequency of the 
first experiment). “The difference 
between the two images—word mi- 
nus noise—are the blood flow 
changes responding to word-type 
sounds, as opposed to any old 
noise,” Evans explains. “When you 
subtract one away from the other, 
what youre left with is a blip asso- 
ciated with the [brain’s response] 
in the second study.” 

Using Silicon Graphics Inc. 
(Mountain View, CA) machines 
and Voxelview software from Vital 
Images Inc. (Fairfield, [A), the re- 
searchers then combine the infor- 
mation from the two PET studies 
with a 3D anatomical image of the 
subject’s brain gleaned from an 
MRI study. In this way, they can 
map the blip discovered in the PET 
studies against a road map of the 
brain. They are discovering where 


This is your brain on fluoroDOPA: 
Researchers at McGill University’s 
Montreal Neurological Institute 
merged a PET image showing 
uptake of the tracer fluoroDOPA 
with an MRI image of the brain in 
order to better analyze that part of 
the brain involved in movement 
disorders, such as Huntington's 
Disease or Parkinson's Disease, and 
in mental illnesses such as 
schizophrenia. 


the brain responds to primary 
sense information—such as hear- 
ing sounds, seeing images, or feel- 
ing pain. 

Evans is uncovering new infor- 
mation and confirming old infor- 
mation. Researchers have long 
known that the senses work in cer- 
tain areas of the brain, and Evans 
is providing concrete information 
to back that up. But the Montreal 
researchers—and others doing 
similar experiments elsewhere— 
are discovering that networks of 
brain regions are involved in func- 
tions, and, as Evans adds, “We’re 
discovering that regions we didn’t 
know were involved in these net- 
works, are [involved].” 

Researchers at McGill are also 
trying to create a 3D atlas of the 
brain and are measuring volumes 
of cerebral spinal fluid using 
graphics tools. “We're also inter- 
ested in evaluating brain regional 
sizes,” Evans says. “Three-dimen- 
sional graphics tools are enor- 
mously useful in allowing us to 
segment various sections of the 
brain and assess the total volume 
of a brain region. For example, 
measuring the cortex, Evans adds, 
“is inherently a 3D problem. You 
can’t even begin to do it unless you 
have sophisticated [graphics and 
imaging] tools.” 

It is the acceleration of several 


Graphics Assists in Surgery | 


hile graphics technology—as it applies to 
brain research—has been kept largely in the 
laboratory, medical scientists have begun to push 
graphics workstations into the surgery room, too— 
to help neurosurgeons prepare for brain surgery or 
even to assist the surgeon during the procedure. 
At the St. Louis University Medical Center, an 
array of CCD (Charge-Coupled Device) cameras 
suspended over the patient in the operating room 
follows and tracks the position of the surgeon’s for- 
ceps—which have been modified to include light 
emitting diodes (LEDs) in the handles—in relation 
to LEDs in the clamps holding the patient’s head. 
All of this information is piped into a Silicon 
Graphics display station. The display station also 
contains MRI, PET, and other information about 
the patient’s brain. By merging the two sets of in- 
formation, surgeons can figure out, in real time, 
their position inside the patient’s head to within 
two millimeters. 
The implications for this technology are signifi- 
cant, says Medical Center neurosurgeon Richard 


Bucholz. “The traditional method of doing neuro- 
surgery has been to make large [cuts in the skull] 
to see if the area looks abnormal. Now, instead, 
surgeons can [make smaller] bone resections be- 
cause they know exactly where the tumor is.” With 
smaller bone cuts, there is less exposure of healthy 
brain tissue to air, heat, and other elements that 
may be harmful. And the patient’s convalescence 
after surgery is shortened, with patients leaving 
the hospital as early as three days after major 
brain surgery. 

Still, lots of work needs to be done to improve 
this technology. The brain shifts during surgery, 
filling in the absences as the surgeon removes sec- 
tions of a tumor. So, as the operation progresses, 
less and less of what the surgeon sees on the 
screen—the road map of the brain designed before 
the operation—corresponds to what the surgeon’s 
forceps encounter. But while breakthroughs con- 
tinue to happen back in the research laboratory, | 
the Medical Center will be trying out numerous 
ideas for improving its front-line system. —/K 
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SketchMate: The Intelligent 
Graphics Machine means 
incredible new creative 
power for you! 


The power 
to plot! 


Plotting Power...Signmaking Power...Professiona 


desktop plotting and signmaking for your home, office or 


school using your personal computer. Combined in one 
Intelligent Graphics Machine. 


Now you Can increase your 
Store, office, home, busi- 
ness, educational or waa 
personal creative expression by 
expanding your PC capabilities to 
include letter size, multi-color pen plotting for business presentations, 
CAD drawings, and graphics design, as well as signmaking for in-store 
display, clothing design, and vehicle detailing, with the incredible new 
SketchMate! 


The Plotting Edge...With SketchMate you can use 32 multi- 
colored pens in your choice of 0.3mm and 0.6mm widths for thinner or 
thicker graphic output. In addition to regular paper media, SketchMate 
can use bond, multi-purpose bond, presentation paper, tracing paper, 
OHP sheets, and even matte film to accommodate most all of your 
plotting needs. Even poster making is supported with a choice of 
broad-tip pens, in most colors, to choose from. 


IT’S ONLY $695! 


SketchMate and Intelligent Graphics Machines are trademarks of Roland 
Digital Group. *Cutting capabilities offered as an option — Model #RPC-K1. 


The power 
to cut! 


Cutting Edge*...SketchMate also allows you to create 
your own signs, labels, and logos using a unique cutting pen that cuts 
vinyl or flock material. Design T-shirts, caps, clothing, and crafts. 
Create in-store promos, displays, and attention-getters. Customize 
your car, truck, 
boat, and RV. 
, SketchMate combines 
ear 7 the features of a plotter with 
| the capabilities of a signmaking 
machine, giving you both! 
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nd compatibles and operates with a wide range of commercially 
available CAD and graphics software. However, you don't have to 
buy software to get started since SketchMate includes “ArtMate,” a 
dedicated software program featuring 100 graphics patterns and 
sample designs. 


: @ . The Power of Flexibility...SketchMate supports IBM PC's 
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Finally, a printer that delivers what your computer promised. 


Promises, promises. There’s a sizeable investment sitting on 
your desk. And what do you get? Output you can’t put up with. 
But now you can have in hand what you had in mind. 

The Colormate™ PS 80 thermal transfer printer puts 
the sun, moon and stars within reach. Outstanding 
PANTONE’ approved colors can be yours as 


can sharp, clear output with 300 DPI graphics. 


Colormate is a trademark of NEC Corporation. Adobe and PostScript are registered trademarks of Adobe Systems, Inc 
PANTONE is a registered trademark of Pantone, Inc. © 1991 NEC Technologies, Inc 
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The PS 80 integrates easily with any network, PC or Mac. Plus 

it works with most popular software. And of course, Adobe’ 
PostScript’ is standard. 

If you want to realize your system’s full 

potential, check out the Colormate PS 80. You 

won’t be disappointed. Promise. For your Color 


Presentations Guide, call 1-800-NEC-INFO. 
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advances in graphics technology— 
and not any single breakthrough— 
that has sparked this sudden mar- 
riage between brain research and 
computer graphics, Evans argues. 
MRI, PET, and other medical im- 
aging technologies have been in 
use for more than a decade. But 
the rapid development in recent 
years of inexpensive graphics 
workstations and new software 
tools has encouraged brain re- 
searchers to take a good, close look 
at what the technology can do. 
Neuroscientists are discovering 
that graphics are more than just 
pretty pictures, Evans says. “With 
this technology you can do experi- 
ments that are fundamentally 
quantitative, objective, and repro- 
ducible,” he says. 


Studying Brain Circuitry 

At EEG Systems Laboratory, re- 
searchers are trying to measure 
electrical functioning of the brain: 
essentially, the circuitry of the 
brain in operation as people are 
thinking. Like researchers at 
McGill University, EEG’s scien- 
tists combine structural informa- 
tion about the brain from MRI (by 
constructing 3D models of the 
brain) with functional information. 
But for researchers at EEG, the 
functional data comes from ad- 
vanced electroencephalogram 
(KEG) studies: measurements of 
electrical activity in the brain tak- 
en at sensors applied to a patient’s 
scalp. Using Stardent Computer 
Corp. (Concord, MA) 800ex ma- 
chines and the company’s AVS 
(Application Visualization System) 
environment, researchers map the 
EEG data against the 3D MRI 
model to glimpse what director Ge- 
vins calls “the instantaneous dis- 
tributed functional networks of 
electrical activity on the surface of 
the brain” as patients perform sim- 
ple tasks, such as moving fingers, 
viewing numbers, or making sim- 
ple decisions. 

“With the ability to have a 3D 
[view] of brain structure and func- 
tion, we’re starting to learn some 
fascinating information about how 
thinking works in the brain— 
things people couldn’t even dream 
of knowing even a few years ago.” 
In recent experiments, EEG re- 
searchers have studied working 
memory, motor control, linguistic 
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processing, visual information pro- 
cessing, and decision-making — 
what Gevins refers to as “basic 
cognitive functions.” 

In the future, Gevins hopes to 
incorporate animation into his ex- 
periments. “We're looking at phe- 
nomena that last a fraction of a 
second,” Gevins explains. “It takes 
a fraction of a second to focus your 
attention on something. Ordinary 


alization modeling that aircraft 
engineers do—to create an electri- 
cal transmission model of the 
brain. “For years, people were not 
able to get at the detailed spatial 
information about electrical activi- 
ty in the brain,” Gevins explains. 
He adds that the skull, which con- 
ducts electricity poorly, acts like a 
lens that is badly out of focus as 
the electrical waves collected by 
EEG sensors pass through it. 
“With the finite-element model, 
were able to take electrical poten- 
tials recorded at the scalp and 


Mapping electroencephalogram (EEG) data against a 3D MRI 
model helps researchers at San Francisco’s EEG Systems Laboratory 
learn more about how networks of electrical activity operate as 
people are thinking. In this image, original EEG data recorded at the 
scalp during stimulation of the subject's leff middle and right index 
fingers (leff} is much more diffuse when compared to the same data 
after it has been spatially enhanced, allowing visualization of activity 
on the surface of the cerebral cortex (right). 


consciousness is a succession of 
these little, fraction-of-a-second, el- 
ementary processes.” What he 
would like to capture is the direc- 
tion of attention onto a visual 
stimulus, the breaking down of 
that stimulus into its component 
parts, and the integration of those 
component parts into an object 
that consciousness can name, fol- 
lowed by a decision about what to 
do with the object and the execu- 
tion of a response. “The time scale 
we're looking at is 100 millisecond 
intervals,” he adds. 

EEG researchers are also using 
MRI images and finite-element 
modeling (FEM)—the kind of visu- 


downwardly project them to the 
surface of the brain. We’re able to 
get rid of that blurring and so pro- 
duce very sharp images of electri- 
cal activity on the surface of the 
brain.” 

If the brain is a huge distributed 
computational network, then Ge- 
vins and other researchers at EEG 
are measuring major nodes—such 
as capturing how MIT, UCLA, and 
the University of Chicago commu- 
nicate on Internet. They are not 
studying the work of the hundreds 
of desktop computers that are fired 
up at any given time on each cam- 
pus. But researchers elsewhere are 
pushing graphics technology to do 
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just that. 

Robert Miller, 3M Cross Profes- 
sor of Physiology at the University 
of Minnesota (Minneapolis), is 
leading research into the way that 
nerve cells flash information 
across synapses to other cells. 
Studying living ganglion cells that 
communicate between the retina 
and the brain, Miller’s group be- 
lieves itself to be re-defining our 
understanding of the nature of 
synaptic activity. 

Basically, it has long been as- 
sumed that cells have many points 
of contact—many 
synapses—at which 
the electrochemical 
magic of informa- 
tion transfer occurs. 
Using a technique 
called confocal mi- 
croscopy (which in- 
corporates a laser 
scanner and has an 
extremely narrow 
depth of field) and 
using Voxelview on 
a Silicon Graphics 
machine to recon- 
struct the confocal 
images into a 3D 
model, Miailler’s 
group now believes 
that far fewer syn- 
apses are involved 
in the process. 

“We used to be- 
lieve that it took 
hundreds and thou- 
sands of active in- 
puts [synapses] to 
modulate the activi- 
ty of these cells; 
now it looks as though the number 
is down to only a few dozen,” 
Miller says. If this is true, re- 
searchers can look again at other 
networks, isolate the active synap- 
ses, and simplify their understand- 
ing of complex networks in the 
brain. While this is rock-bottom, 
basic research, the information 
that Miller’s group is uncovering 
may one day help medical re- 
searchers to develop diagnostic 
tools for serious brain diseases. 

“We know that there are defi- 
ciencies of brain function with a 
number of genetic disorders, 
Down’s syndrome being one of 
them,” Miller explains. “If we have 
the capability of looking at these 
disorders in a simplified way, by 
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following networks as they func- 
tion normally vs. networks as they 
function abnormally under genetic 
or acquired phenomena, we might 
be able to much better assess the 
nature of the genetic disorder it- 
self,” he says. 

Miller could not have uncovered 
this information about synapses 
without new imaging technologies: 
Confocal technology has only been 


Brain scan: Basic MRI pictures from EEG Systems Laboratory 
emphasize the individual scanned slices from which they were 
composed. 


available since the late 1980s, and 
the microscope’s images must be 
reconstructed on graphics comput- 
ers to make them worthwhile. 
“The only other technique that we 
could use is electron microscopy,” 
Miller says. He adds that while the 
electron microscope will deliver 
higher resolution, it can’t really 
identify the synapses that are most 
active; it also requires months to 
reconstruct images with and will 
not work with live tissue anyway. 
“You can learn an infinitely great- 
er amount of information from a 
system that is alive,” he states. 
Another imaging technique that 
is gaining momentum among neu- 
roscientists is magnetoencephalo- 
graphy (MEG), which measures 


changes in the minute magnetic 
fields associated with nerve activi- 
ty. A machine called a biomagne- 
tometer detects the changes and 
converts the biomagnetic informa- 
tion into electrical signals, which 
are then amplified, filtered, pro- 
cessed, and mapped in three di- 
mensions on a computer screen. 
Unlike EEG, magnetic informa- 
tion is not distorted as it passes 
through the skull, so MEG’s abili- 
ty to render spatial images is bet- 
ter. And unlike another spatial im- 
aging technology, PET imaging, 
MEG techniques 
can record brain 
events that occur in 
a fraction of a sec- 
ond. 

Because it com- 
bines spatial and 
temporal capabili- 
ties, scientists at 
The Research Insti- 
tute of Scripps Clin- 
ic (La Jolla, CA) 
consider biomagne- 
tic imaging to be an 
apt tool for studying 
a range of function- 
al brain disorders, 
including epilepsy 
and schizophrenia. 
According to Chris- 
topher Gallen, a se- 
nior research asso- 
ciate at the Clinic, 
biomagnetic imag- 
ing can pick up 
unique information 
about epileptic ac- 
tivity, which can oc- 
cur in several re- 
gions of the brain at the same 
time. Researchers map MEG infor- 
mation against anatomical MRI 
images in order to better identify 
and analyze those regions. Gallen 
says that his group soon intends to 
turn its technology to the study of 
migraine headaches, alcoholism, 
HIV dementia, and multiple scle- 
rosis. 

As researchers point out, the 
great hunt to unlock the secrets of 
the brain—perhaps even of con- 
sciousness itself—is still young. 
But because graphics technologies 
have played such a major role in 
recent advances in their field, they 
will be quick to reach for graphics 
tools as “The Decade of the Brain” 
continues. CGW 
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Venu. 


By Greg Freiherr 


Scientists at NASA’‘s 

Jet Propulsion Laboratory 
release their latest 
planetary movie 


o most people, Ve- 
nus appears as a 
bright star low on 
the horizon—the 
picture of serenity 
through a telescope. 

But on computer screens at the 
Jet Propulsion Laboratory (JPL) in 
Pasadena, California, Venus is a 
tortured world: Just beneath the 
thick, low-lying clouds of sulfuric 
acid that perpetually shroud the 900 
degree-Fahrenheit planet, Venus’ 
mountain ranges suddenly thrust 
upward from its surface and then 
collapse; its hardened rivers of vol- 
canic lava stretch for hundreds of 
miles; its ridges and valley floors, 
formed from lava, are webbed by 
fractures and are cratered by giant 
meteor impacts. 

These riveting, two-dimensional 
images of Venus’ surface are based 
on actual Venusian data collected 
by the Magellan space probe. Ma- 
gellan has been orbiting Venus for 
more than a year, capturing data 
and transmitting it to JPL in the 
form of radar pulses. After verifying 
the radar pulses, a team of JPL spe- 
cialists has been processing the data 
into two-dimensional images, which 
scientists analyze and investigate. 

To help scientists learn even 
more about Venus, a team of JPL 
programmers and analysts directed 
by Eric De Jong—a JPL planetary 


Contributing editor Greg Freiherr is based in 
St. Cloud, Wisconsin. He is assisted by Mary 
Freiherr. 


34 


scientist and leader of the Solar Sys- 
tem Visualization Project, which re- 
creates the landscapes of planets 
throughout the solar system—has 
transformed some of these two-di- 
mensional Magellan images into 
strikingly beautiful, three-dimen- 
sional, computer-generated anima- 
tions. 

The animations are designed to 
follow flight paths that focus on cer- 
tain aspects of the Magellan data 
that Magellan project scientist R. 
Stephen Saunders wishes to study. 
While De Jong (who is also a mem- 
ber of the Magellan project team, 
having worked on science planning 
and analysis of the mission) selects 
which areas within the regions are 
to be made into animations and sets 
the flight paths of the Venus fly- 
overs, Saunders ultimately controls 
the choice of which regions on Ve- 
nus are showcased. 

The JPL group has been allocated 
the funds and time to produce a se- 
ries of at least six simulated fly- 
overs of Venus. Thus far, three have 
been created, each of which takes 
viewers on a 5000-mile simulated 
flight over the planet’s troubled sur- 
face. 

The subject of one of these ani- 
mations was Maxwell Montes, the 
highest mountain on the planet. 
Another JPL animation focuses on 
two Venusian volcanoes. In this 
fly-over, a view unfolds of gaping 
craters and scars where Venus’ 
crust has been violently pulled 
apart. The flight path then dips 
and rises from 300 feet to several 
miles above the surface of the 
planet—nosing gracefully around 
and up Sif Mons, a mile-high vol- 
cano with webbed cracks along its 
slope, accelerating over a plain and 


past impact craters tens of miles 
wide, and swooping into a deep 
valley and up the volcano Gula 
Mons, where lava flows have 
turned its face into a burnt orange- 
colored facsimile of an amusement 
park waterslide. 

The primary focus of the latest 
Venus animation created at JPL is 
a portion of the planet known as 
Alpha Regio. In this animation, 
the intense folding, faulting, 
shearing, compression, and exten- 
sion experienced in the region are 
highlighted, as the fly-over takes 
the viewer to the eastern edge of 
the region, which is punctuated by 
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several circular, dome-like hills 
apparently formed from thick lava 
flows, and over meteorite craters 
ranging from 20 to 30 miles in di- 
ameter. 

Transforming the Venusian 
landscape from the 2D Magellan 
images into 3D animations is quite 
an involved process that requires 
the expertise of dozens of JPL spe- 
cialists, scientists, and technical 
staff. In addition, the processing 
power of several computer graph- 
ics workstations and processors, 
including Sun workstation clones 
from Solbourne Computer (Long- 
mont, CO); IP8500 and [P9000 Im- 
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age Array Processors from Vicom 
Systems Inc. (Fremont, CA); an 
Iconus Display System from Adage 
(Billerica, MA); and several Micro- 
VAX and VAX systems from Digi- 
tal Equipment Corp. (Maynard, 
MA), are also put to the task. 
Meanwhile, all of the software pro- 
grams used to create the anima- 
tions were written entirely by JPL 
scientists and programmers. 

The primary data for these ani- 
mations is first processed on-board 
the spacecraft, where it is com- 
pressed from eight bits to three. It 
is then sent to Earth and collected 
at any of the three listening posts 


Three of the seven circular, dome- 
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like hills which are located along the | 


eastern edge of the Alpha Regio 
area of Venus are displayed in this 
3D reconstruction of the planet's 
surface. The average diameter of 
the hills is 15 miles, while the 
maximum height is 2475 feet. 


Images produced using radar, such as this three-dimensional reconstruction of Stuart Crater, are | 


Courtesy of JPL: Pasade 


pseudo-colored through computer processing. Soviet probes previously sent to the planet confirmed that the 
Venusian atmosphere filters out blue light, producing a landscape that would appear burnt-orange to an 


observer on the surface. 


scattered around Earth that make 
up NASA’s Deep Space Network, 
one each in California, Australia, 
and Spain. The data is then ar- 
chived on nine-inch magnetic 
tapes, which are shipped weekly to 
JPL’s Digital Image Animation 
Laboratory (DIAL) for processing 
into 2D images. 

Each image created from the 
signals sent by the spacecraft must 
be examined to be sure it is free of 
errors. The images that emerge 
from this process are all in long 
strips, representing the narrow, 
10,000-mile, north-to-south swipes 
Magellan made while orbiting Ve- 
nus. These strips of images must 
be interlinked, like millimeter- 
wide pieces of wallpaper being 
matched and pasted up. 

It is particularly challenging to 
remove the seams where the strips 
intersect. “If you had a visible 
seam at the intersection of every 
orbit, an image of the globe would 
include 1789 very recognizable 
vertical lines,” De Jong says. “Now 
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imagine flying [via computer sim- 
ulation] across them.” 

These seamless mosaics, produced 
by Myche McAuley and his Image 
Data Processing Team at JPL, are 
overlayed onto other mosaics pre- 
pared from data sent by two space- 
craft—Venera and Pioneer— 
launched previously to Venus by 
the Soviet Union and the United 
States, respectively. Sometimes, 
gaps appear in the data. These may 
be caused by something as simple as 
rain hitting the huge dish antennas 
at the time data is being received 
from the spacecraft. When this oc- 
curs, the underlying, lower-resolu- 


tion Venera and Pioneer data shows 
through. 


Mapping the Flight Path 

After the mosaics have been cre- 
ated, De Jong and Saunders con- 
sider the available data and map 
onto the mosaics the flight path 
that the animation will follow, 
prioritizing the areas that will be 
studied and identifying specific 


points of interest in those high-pri- 
ority areas. 

Each point of interest in these 
areas is punctuated by a “+” on 
the computer screen, with blue and 
green lines drawn from the center 
of the “+” to show the field of 
view—a side-long look at a moun- 
tain, for example, or the close-up of 
a valley. Those parameters are set 
through the use of key frames, or 
still images that serve as reference 
points. 

“We have some interactive soft- 
ware that puts the key frames to- 
gether through very near-real time 
renderings,” says Jeff Hall, a tech- 
nical staff member at DIAL, “so 
you can set your key frames at 
very low resolution and get a feel 
for what youre looking at.” 

The key frames are like turn- 
outs on a cross-country automobile 
trip that provide views of specific 
sights of interest to travelers. The 
sights being displayed in these key 
frames are at different angles, 
heights, and locations above the 
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Venusian surface. 

However, they also represent 
only a top-down view of the planet, 
due to the fact that the Magellan 
space probe is orbiting Venus from 
above. To turn that perspective 
into the many different viewpoints 
displayed in the computer anima- 
tions, the DIAL team applies a 
ray-casting technique. This soft- 
ware routine, which runs on the 
Solbourne computers, calculates 
the pixels in each image from each 
point along the flight path. It 
starts by characterizing those 
points by altitude, longitude, and 
latitude, and then plots the ray or 
line of sight between the imagi- 
nary eye point and the feature of 
interest. 


Aliasing Problems 

This ray-casting algorithm, how- 
ever, cannot get away with draw- 
ing only one ray through each 
pixel. De Jong explains that if one 
pixel has a ray striking a moun- 
tain and the next has a ray strik- 
ing the sky, the boundary between 
them will be jagged. 

“It would make your mountain 
profile look like stair steps—that’s 
very unpleasant,” he says. “It 
would be even worse if we were fly- 
ing [in the computer simulation] 
toward the mountain, because it 
would look like the top of the 
mountain was shimmering.” Both 
of these “aliasing” problems are 
due to the regularity and limited 
number of spatial and temporal 
samples used in ray-casting. One 
solution is to project several rays 
through each pixel and average 
them. 

Two sets of data are processed 
for each pixel—one determines the 
radar brightness, which is turned 
into visual images of surface fea- 
tures, and the second describes the 
elevation of each point in these 
features. The team is careful to 
register the data sets exactly, or 
valleys could end up on the tops of 
mountains and mountains at the 
bottom of valleys. 

Programming the flight path the 
animation will follow usually 
takes several attempts at picking 
key frames and allowing the com- 
puter to automatically generate in- 
termediate frames with an interpo- 
lation routine. “You generate in 
batch mode overnight a low-resolu- 
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tion version of the flight path, re- 
cord it on videotape and look at it, 
critique it, decide what you're go- 
ing to change, and make those 
changes,” Hall says. “It might take 
a week to get a flight path that 
youre really happy with, one that 
covers all the points of interest and 
is aesthetically pleasing to watch.” 

Some of the key frames in the 
animation are close together; oth- 
ers are spread out. The bunched 
frames are typically on a curve, 
which requires a lot of small ad- 


Two volcanoes—Gula (left) and Sif (right)—appear in this last 


One of these, a 5E/906, has six cen- 
tral processors, each one capable of 
performing 31 million instructions 
per second. A symmetric multiproc- 
essing architecture supports si- 
multaneous execution of functions 
by the different CPUs, but the 
maximum speed is not strictly ad- 
ditive because of the demands of 
different algorithms guiding the 
processing. Regardless of demands, 
the 5E/906 can easily execute well 
over 100 million instructions per 
second. 


Courtesy of JPL: Pasadena, CA 


frame of a JPL 3D animation of Venus. Lava from the two now 
apparently dormant volcanoes appears as bright streams flowing 


down the volcanoes’ sides. 


justments in the view angle or alti- 
tude to prevent a jerky animation. 
The trick is to give a sense of the 
direction the flight path is follow- 
ing so as not to accidentally disori- 
ent the viewer. 

The DIAL computers follow the 
flight path, as defined by De Jong, 
Hall, and Saunders, and the calcu- 
lations for the complete animation 
are made in a kind of batch proc- 
essing mode. During that time, the 
programmers and analysts become 
shepherds, making sure the data 
doesn’t get lost. 

About 4200 digital frames are 
generated for an animation that 
lasts about 140 seconds, the length 
of the typical Venus animation. 
The data is processed on three Sol- 
bourne Series 5 computers, which 
run continuously for eight days. 


The two other multiprocessing 
machines—both Solbourne 602s— 
each have two CPUs networked to 
each other and to a VAX cluster. 

The memory board in the 5E/906 
has a capacity of 256 megabytes of 
RAM, which may seem enormous 
by most standards, but not at DIAL. 
The average data set for an anima- 
tion reaches 1.3 billion bytes. 

“Ideally, you would want to load 
the entire calculation into memory,” 
Hall says. “We can’t do that because 
we don’t have enough memory.” 

The limitation, however, is not 
one of technology but of money. 
“Memory is expensive,” Hall says, 
“so we're trying to add more mem- 
ory as we can afford it.” 

The final product is an anima- 
tion put into a rectangular 630-by- 
480-pixel format stored on video- 


39 


[fyou’re a graphics developer, you know the problems 


. PGragh 


creating advanced graphic applications on X. 
Fortunately, our toolkits can add the high 
level graphics functions your X applications need. 


Quickly, easily, seamlessly. 

Our toolkits also provide your applications 
computer independence. So you can run on non- 
X platforms trom PCs to supercomputers. Even 
better, platform independence is not provided at 


the expense of graphics speed. 


Use our toolkits to 


upgrade your current X 
applications without the 
pains of X programming, 
Our toolkits actually 
integrate with X, not merely 
coexist with it. 

Liant graphics 
toolkits. X is just the start. 


FIGARO+: The enhanced graphics programming 
toolkit. 
FIGARO+ provides what X doesn’t — dynamic and 


graphics tool available. 


interactive modeling, viewing, modification and rendering of 2D 
and 3D interactive objects. 

FIGARO+ also provides a sophisticated application program- 
ming interface to X. This support for X and PHIGS extensions to 
X (PEX), as well as for proprietary graphics accelerators, lets you use 


LITAINIT 


Liant logo type, FIGARO+ and FIGraph are trademarks of Liant Software Corp. C-scape 
and Look & Feel are registered trademarks of Liant Software Corp. Other trademarks 
belong to their respective companies. Copyright © 1991 by Liant Software Corporation, 
959 Concord St., Framingham, MA 01701. 508-872-8700, FAX: 508-626-2221. 


r graphics toolkits s 
where X ends 


of chart or plot easy. 


FIGARO+ to build truly portable 3D graphics applications. 


ws FiGraph . The advanced 2D & 3D charting 
_ and graphing toolkit. 


FIGraph is an advanced 3D charting and 
graphing toolkit for graphics software developers who 
require sophisticated visualization capabilities. 


FIGraph features a wide range of 3D 


plotting and charting 


formats and can be 


integrated with FIGARO+ for complete customization. 


C-scape® The powerful interface 
management system. 


C-scape is an object-oriented user interface package that 
supports both theX =» 
Window System and 
the curses library. 
Application source 
code produced with 
C-scape is portable 
between UNIX®; DOS, 
OS/2, VMS®, and 
other supported 


C-scape makes applications come alive 
under the X Window System. 


environments without 
modification. 
C-scape includes the Look & Feel® Screen Designer and 


simulation tool. 


Call 1-800-662-9866 to learn more. 


Liant is the world’s leading supplier of open systems 
programming tools, languages, and libraries. Call for your free 


Liant product catalogue. 


CIRCLE 19 ON INFORMATION CARD 


tape, with each pixel correspond- 
ing to 225 square meters of Venu- 
sian real estate. The reprocessed 
Magellan images could provide 
vastly better resolution with a ma- 
trix size of 3000-by-4000 pixels, 
but for broadcast-quality anima- 
tions, that would be overkill. The 
limiting factor, notes De Jong, is 
the resolution of the television 
screens on which the animations 
will be displayed. 

The animations are to data what 
intuition is to discovery, providing 
a handle for grasping information. 
Two-dimensional images alone can 
mislead, says Saunders. But put 
together and reformatted in three 
dimensions, the true nature of geo- 
logical structures is immediately 
obvious. A trench is clearly dis- 
cernible from a mound; the rela- 
tionships between faults, fractures, 
and folds can be quickly grasped, 
he says. 


Answering Questions 

But more than just enhancing 
interpretation of the data, the ani- 
mations of Venus are focusing on 
scientific questions that might not 
be answered in any other way. 
They may be paradoxes in past 
data or differences of opinion about 
what the data might mean. 

For instance, one of the first sim- 
ulated flights over Venus created 
by the Solar System Visualization 
Team was used by the Magellan 
science team to graphically display 
the answer to a long-standing de- 
bate about a crater-like depression 
called Cleopatra. Scientists were 
divided as to whether Cleopatra 
was formed by volcanic eruptions 
or the impact of an asteroid. 

“By looking at the Magellan 
data in 3D and viewing Maxwell 
mountain, you can see lava flows 
emanating from Cleopatra—but 
you can also see that Cleopatra is 
an impact crater,” De Jong says. 

While the JPL team tries to 
show off the geological features in 
its animations, they don’t try to 
support a favorite theory. “It’s just 
another form of observation,” says 
De Jong. 

The animations also point out 
what is yet to be learned, high- 
lighting gaps in data that might be 
filled by additional orbits or future 
missions. And they serve as educa- 
tional tools for teaching the next 
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generation of explorers. 

“If young science students are 
frustrated in their ability to under- 
stand what they’re seeing, that’s 
not good,’ Saunders says. “We 
want them to be able to share in 
this right away and be able to vi- 
sualize what’s there.” 

In addition to benefitting science 
and education, Saunders admits to 
getting a vicarious thrill from ap- 
pearing to scoot over the surface of 
an alien planet. “I guess in the 
back of my mind, I knew this was 


The flight path (in red) which a simulated fly-over of Venus follows is 


One attribute that made the Ve- 
nus data well-suited to 3D comput- 
er animation was the extremely 
high resolution of the mosaics, 
which defined objects as small as 
400 feet across. Another was the 
near global coverage, mapping 85 
percent of the planet in just the 
first year of study. “This gives you 
an excellent opportunity to choose 
interesting geological features,” 
De Jong says. 

A third contributing factor was 
the way in which available data 


Courtesy of JPL; Pasadena, CA 


mapped out by the JPL team on a two-dimensional mosaic of the 
surface of Venus. Each twist and turn along the flight path is 
calculated to give scientists and researchers the best possible view of 


interesting geological features. 


going to be pretty hot stuff for just 
about everybody, but it really had 
a scientific driver,” he says. “We 
really started out just exploring 
how to use computer techniques 
for better visualization of our data, 
to develop ways that we could 
merge high-speed computer tech- 
niques to handle all this data.” 

According to Saunders, the Ve- 
nus images provide 10 times better 
resolution than any radar map- 
ping mission yet sent to the planet 
since the US and Soviet Union be- 
gan launching probes back in 
1961. As a result, scientists expect 
to map and identify about 900 cra- 
ters and 3000 volcanic vents never 
seen before. 


was used: Geological features were 
matched with altimetry data ob- 
tained by a separate radar anten- 
na that measured the height and 
depth of Venus’ craters, hills, 
mountains, and lava flows; then, 
added to that base of new data 
were years of older data from pre- 
vious orbiters and ground-based 
radar. 

The old data was especially help- 
ful in the planning and early anal- 
ysis leading up to the animations. 
In fact, long before Magellan ar- 
rived in orbit around Venus, De 
Jong, Saunders, and the Solar Sys- 
tem Visualization Team began 
working with older Venus data ob- 
tained a decade earlier by the Pio- 
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neer and Venera orbiters. They 
used this data to take a “first cut” 
at a Venus animation—in essence, 
to build a template for the data 
that was yet to come from Magel- 
lan. 

“We produced the complete 
flight path for [an early animation 
featuring the Ishtar region of Ve- 
nus] using the Venera and Pioneer 
data,” De Jong says. Ishtar, located 
near Maxwell mountain, was the 
focus for the first 3D movie based 
on Magellan data and was widely 


Es 
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A three-dimensional reconstruction of the Aloha Regio area of 


Survey in Flagstaff, Arizona, was 
used to estimate the elevation at 
each pixel in the special mosaics. 
De Jong compares this process of 
producing the first Venus anima- 
tion to building a wire model, put- 
ting a temporary cover on it, and 
then replacing that cover with a 
more detailed one. 

While the team was able to 
achieve great detail in the anima- 
tions created thus far, even greater 
detail may be possible in future 
images and animations, if NASA 


Venus shows a gap in the Magellan data (represented by the stripe 
running from top to bottom, left side). Lower-resolution data from the 
US spacecraft Pioneer, which visited the planet prior to Magellan, fills 


the gap. 


released by NASA. 

Then, when images became 
available from Magellan, the new 
data was added. “The data sets are 
mixed together so much that it’s 
hard for the naked eye to tell the 
difference, except for the resolu- 
tion,” Hall says. The combined 
data sets provided a more complete 
map, according to De Jong, with 
the altimetry data collected by the 
Pioneer Venus Orbiter (PVO) for 
the landscape of Venus providing 
independent observations for cal- 
culating the heights and depths of 
surface features. 

As the higher-resolution Magel- 
lan altimetry data was processed, 
it replaced the PVO data in subse- 
quent animations. Then, a radar- 
clinometry model, developed by 
Randy Kirk at the US Geological 
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carries out and succeeds with its 
plan to change Magellan’s orbit. 
The plan is to use a combination of 
Magellan’s on-board thrusters and 
aerobraking in the Venusian up- 
per atmosphere to circularize the 
spacecraft’s orbit. If this is done, 
resolution could improve from the 
current 400 feet to 150 feet. 

But even if these maneuvers are 
not done and resolution remains at 
its current level, the JPL team of 
scientists and researchers has to 
seriously worry about falling prey 
to “sensory overload.” Because 
there is no water on Venus, the 
land area of the planet is approxi- 
mately three times that of Earth. 
The first mapping cycle, which was 
completed in May 1991, covered 
83.7 percent of the planet’s surface. 
The only area that went largely 


Courtesy of JPL: Pasadena, 


unmapped was the South Pole. 

In the current and subsequent 
mapping cycles, the entire planet 
will be mapped and a completely 
new set of data, providing stereo- 
scopic views of surface features, 
will be added. This is happening 
because during the first cycle, Ma- 
gellan’s synthetic aperture radar 
system fired radar pulses off its left 
side. In the current mapping cycle, 
the system is firing off the right 
side. 


A Series of Hypotheses 

Stereo views of the planet are al- 
ready turning up surprises. In ear- 
ly September, JPL scientists an- 
nounced they had found possible 
evidence of a massive landslide in 
comparing images taken of a cliff 
in November 1990 and then in 
July 1991. Viewed through a ster- 
eoscope, the images should have 
merged into a three-dimensional 
picture. But a bright patch, clearly 
visible in the earlier image, had 
vanished. 

Scientists have come up with a 
variety of hypotheses to explain 
the signs of geologic forces acting 
on the planet, hypotheses that re- 
late what has been seen there to 
what is known to happen on Earth. 
For instance, an “ancient conti- 
nent” hypothesis describes light 
rock floating on the dense mantle 
of Venus. A “spreading ridge” hy- 
pothesis compares certain Venus 
topography to that of mid-ocean 
ridges on Earth. The “hot spot” hy- 
pothesis says the equatorial high- 
lands of Venus were pushed up by 
the same kind of forces that thrust 
the Hawaiian islands out of the 
Pacific. And the “mantle down- 
welling” hypothesis says that a 
colder, more dense mantle materi- 
al caused the surface crust to com- 
press and thicken, rising up from 
the flatlands. 

Whether one, several, or any are 
correct is impossible to say right 
now. The rich detail in the Magel- 
lan images has given the plane- 
tary scientists more than they bar- 
gained for. “Someone should have 
predicted that none of the early hy- 
potheses would be easily con- 
firmed,” Saunders says. “Nature, 
once again, demonstrates that she 
is far more imaginative than we, 
and has provided a [Venusian] sur- 
face full of surprises.” CGW 
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the Beast 


graphics technology 
- pis growing, if Suess; 
role in, Digney’s newest | 

2D animation 


By Barbara Robertson 


NM. In Beauty and the Beasi, Disneys 
oe latest full-length animation, the tile 
_— characters— hand-painted and 
‘ two-dimensional—waliz around a 
computer-generated, 3D ballroom. 
This is the first time Disney has 
placed hand-painted, 2D 
characters info a Computer- 
> generated, 3D set. The reason: The 
~ director wanted the camera to 
yrs follow the couple as they swirled 
around the room, and 3D computer 
animation technology provides the 
freedom to move a camera 360 
degrees within a computer- 
generated scene. 


600 animators, artists, and techni- 
cians; 14 artists created 1300 back- 
grounds for the film; and 10 super- 
vising animators were assigned to 
specific characters. 

Among the 600 animators, art- 
ists, and technicians who created 
Beauty was a small team of 3D 
graphics specialists who work in 
Disney’s Computer Generated Im- 
-agery (CGI) department in Glen- 
dale, California. Although charac- 
ter animation at Disney continues 
to be done by hand using what the 
Beauty and the Beast production 
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notes call a “time-honored tradi- 
tion,” 3D graphics are playing an 
increasingly important role. 

The technology made its first 
Disney appearance in the 1986 
film The Great Mouse Detective, ac- 
cording to Tina Price, an animator 
in the CGI department. Since then, 
3D objects have found their way 
into the films Oliver and Company, 
The Little Mermaid, and the recent 
Rescuers Down Under, according 
to Price. “Every film has more 3D 
footage or a more challenging use 
of 3D,” she says. 


Meanwhile, the CGI group has 
grown from two animators in 1986 
to the present department, now 
managed by Dan Philips, which 
currently includes 14 animators 
and software engineers. Although 
the size of the group depends on 
production requirements, five to 
six full-time people now typically 
work on each film. “In the begin- 
ning, wed go to the production 
staff [with ideas for using 3D 
graphics],” says Price. “Now, 
they're coming to us.” 

Until Beauty and the Beast, how- 
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No one’s gloomy or complaining, 
while the flatware’s entertaining! 
Computer graphics technology 
was also used to create 3D 
elements in other sequences of the 
film. One such element is this 
chandelier, which is adorned with 
hundreds of forks that kick to the 
beat of music as if in a chorus line. 
The forks, which were the first 3D 
characters created by Disney's 
Computer Generated Imagery 
department, have little, animated 
faces, each one slightly different. 
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ever, 3D graphics had been used 
only for such things as animated 
machines and objects; that is, to 
create elements appearing within 
scenes—the gears and clockworks 
in The Great Mouse Detective, for 
example, and the evil villain’s car 
in Rescuers Down Under. : AS 

Beauty and the Beast turns that SN WH 


pattern inside out. In Beauty, in- Sees UO trees 
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stead of putting objects created uy 
with 3D graphics in hand-painted Ze 
scenes, the artists placed hand- 

painted 2D characters into a back- 

eround created and animated with 
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3D graphics. 

“This is the first time we’ve built 
a set and put characters inside,” 
says Jim Hillin, lead animator for 
Beauty and the Beast in the CGI 
group. The set he’s talking about is 
the castle’s ballroom, where the 
two lead characters fall in love as 
they waltz to the title tune, “Beau- 
ty and the Beast,” a gentle ballad 
as sung by Angela Lansbury. 

It was the freedom to move a 
camera 360 degrees within a com- 
puter-generated scene that gave 
producer Don Hahn reason to con- 
sider using 3D computer graphics 
technology to create the back- 
eround for this critical sequence. 

In traditional 2D animation, a 
camera pans across flat, painted 
backgrounds (frame by frame) to 
create movement. For the highly 
emotional and romantic ballroom 
sequence in Beauty and the Beast, 
Hahn wanted the camera to follow 
the couple as they swirled around 
the room. “He wanted a camera 
movement very much like the 
wedding scene in [the movie] The 
Godfather,” says Hillin. “He want- 
ed to get the audience involved.” 

The choreography—that is, the 
animation of the ballroom via cam- 
era movements—was created with 
Wavefront Technologies (Santa 
Barbara, CA) software running on 
Silicon Graphics (Mountain View, 
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CA) workstations. The animators 
also used Wavefront software to 
create temporary, low-resolution 
wireframe scenes used for initial 
approvals of the sweeping, swirl- 
ing camera movement. 

The final version of the late-18th 
century, classic baroque ballroom, 
however, was modeled with Alias 
software (Alias Research; Toronto) 
and rendered with Renderman 
software (Pixar; Richmond, CA) 
running on SGI hardware. Re- 
markably, the huge ballroom was 
modeled to scale. It is 184 feet long 
from door to door, and 126 feet 
wide. It has 28 window-wall sec- 
tions and a 72-foot-high ceiling 
crowned with an 86-by-61-foot 
dome that’s filled with a hand- 
painted mural. Point lights at each 
of the 158 candle flames—96 in the 
crystal chandelier, the rest in wall 
sconces—create theatrical, roman- 
tic lighting. All of the reflections 
created by the candle flames were 
animated. It was not a small task. 


Creating the Model 

The model alone took between 
six and seven weeks to create, sec- 
tion by section. “We were all work- 
ing on the database,” says Hillin, 
referring to the principal Beauty 
and the Beast team of CGI anima- 
tors and software engineers, Scott 
Johnston, M. J. Turner, Linda Bel, 
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An 86-by-61-foot dome filled with a hand: -painted mural crowns the ballroom’s 72-foot-high ceiling. To 
create the painting in the dome, the team used texture maps; the Renderman shader language was used to 
blend the texture-mapped painting with the surrounding architecture, as well as to alter the painting's colors, 
changes that might otherwise have required a new painting. 


and Greg Griffith. 

The amount of detail is notewor- 
thy —and necessary. “If you look at 
animated films,” Hillin points out, 
“youll see that the visual detail 
comes from lush backgrounds.” By 
contrast, animated cels, whether 
characters or objects, tend to be 
created with comparatively flat 
colors. 

Much of that rich visual detail 
was achieved through rendering 
rather than modeling—through 
the use of textures rather than ge- 
ometry to create patterns and sim- 
ulate structure. 

For example, by using shaders 
to create varying marble patterns 
for each column, the animators 
could clone the underlying model 
without having the columns look 
identical in the final rendering. 

The technique of using shaders 
to create complexity in the back- 
ground helped model-makers save 
time. And saving time—or, more 
accurately, being efficient with 
available time—is a constant re- 
quirement in this type of produc- 
tion environment. 

“We knew what our drop-dead 
date was,” says Hillin. “So we 
worked backwards from that date to 
determine what we needed to do.” 

Thus, when the first rendering 
times of some frames were nearly 
12 hours, they began looking for 
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Point lights at each of the 158 candle flames—62 in the wall 
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sconces, some of which are shown here, and the rest in the crystal 
chandelier—create theatrical, romantic lighting in the ballroom. All 
of the reflections created by the candle flames were animated. 


ways to optimize the process. 

“Some optimization came from 
learning more about programs 
that were new to us,” says Linda 
Bel, referring to the fact that CGI 
bought Alias and Renderman soft- 
ware in December, and the anima- 
tors and software engineers began 
using those programs to create 
scenes in January. Also, however, 
optimization came from clever 
techniques for creating models. 
Bel, for example, found a way to 
create crystal beads on the ball- 
room’s chandelier by “pinching 
long tubes” rather than by model- 
ing each bead. 

Techniques such as these helped 
reduce final rendering times to, at 
most, 4'’2 hours per frame but, 
more often, 2’2 hours per frame 
(using all the available machine 
time in their department and other 
departments as well). 

While texture maps were used in 
some areas—notably, the painting 
in the dome and to create the starry 
sky outside—the team often relied 
on procedural textures available 
with Renderman. “It’s like in foot- 
ball,” says Hillin. “If you pass, three 
things can happen, and two of them 
are bad. It’s the same with texture 
mapping. With texture maps, you 
risk showing off computer artifacts 
unless the motion is perfect. Plus, 
algorithmic [procedural] shaders are 
faster for rendering.” 

Also, the shader language in 
Renderman gave the team needed 
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flexibility. For example, Scott 
Johnston used it to blend the tex- 
ture-mapped painting inside the 
dome with the surrounding archi- 
tecture, and to alter the painting’s 
colors, changes that might other- 
wise have required a new painting. 
“The painting was too blue,” he 
says. “It didn’t look candlelit.” 


Perfecting the Marble 

Similarly, a custom shader was 
created to make all the marble in 
the ballroom look as if it had come 
from the same quarry. “Several 
people worked separately on vari- 
ous marble areas,” says Hillin. “It 
kept us on schedule, but the colors 
didn’t match exactly.” They discov- 
ered that by giving the room a 
gold-colored atmosphere, they 
could even out the colors. The re- 
sulting “atmospheric” shader, Hil- 
lin explains, mimics the gold glaze 
a painter might use. 

Johnston also used the shader 
language in combination with a 
program he wrote to simulate a 
camera’s depth of field in the final 
rendering. “Rather than doing 
depth of field with rendering, 
which would mean frames would 
have to be re-rendered if there 
were any changes,” he explains, “I 
found a way that let us decide 
what depth of field to use after the 
fact.” With Johnston’s program, 
which he describes as a “smart 
blur function,” he can push various 
areas in the foreground or the 


background out of focus depending 
on where the 2D characters are 
placed in the final composite. 

“It would have been very diffi- 
cult to use any rendering program 
other than Renderman for the ball- 
room because of the shader lan- 
guage,” he notes. 

While rendering took center 
stage in the ballroom sequence, it 
was of less importance in the 3D 
elements added to other sequences 
in the movie. “The elements in 
cels, unlike the backgrounds, don’t 
look and aren’t intended to look 
three-dimensional,” says Hillin. 
Thus, flat shading is often suffi- 
cient. That doesn’t mean, however, 
that the 3D graphics are of less im- 
portance. Sometimes, they’re 
slipped into scenes in Beauty— 
such as the various carts and beer 
wagons created by Greg Griffith. 
(Disney artists have discovered 
that 3D graphics programs are 
ereat for creating objects that must 
maintain a certain perspective 
while turning.) 

Sometimes, the 3D elements fill 
the screen—such as in the Busby 
Berkeley sequence titled “Be Our 
Guest,” where, led by the enchant- 
ed candelabra, teapot, and clock 
characters, entire chorus lines of 
dancing plates, goblets, and eating 
utensils were all created by Bel 
and Griffith. 

This jolly scene, in fact, also gar- 
nered a first for the CGI depart- 
ment: Using Wavefront software, 
Bel created a huge chandelier out 
of hundreds of forks doing a can- 
can. The forks, which kick to the 
beat of the music as if they were in 
a chorus line, actually have little 
animated faces, each one slightly 
different. 

“The forks were the first 3D 
characters Disney allowed to be 
done in this department,” says Bel. 
“Theyre simple characters, but,” 
she grins, “they’re there,” and 
gives a thumbs up signal. 

That’s not the only sign that 3D 
graphics are finding more accep- 
tance and more roles at Disney. 
Stuck onto the face of a landscape 
painting in Scott Johnston’s office 
is a handwritten note from an art 
director working on a future Dis- 
ney animation. It says, “OK, go 
ahead and fool us.” 

Given the work the CGI team did 
for Beauty, they probably will. CGW 
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that are sharp and clear—with no breaks, Available in A3, A2, Al and AO sizes, 
gaps or white spots. theres a Graphtec thermal plotter for 


Of course, Graphtec thermal plotters also every application. Whichever you choose, 
sa Graphtec quality and reliability 
are your guarantee 
of bestselling 
performance. 


Recording the past... 
... Plotting the future 


'¥7 GRAPHTEC 


GRAPHTEC CORPORATION 503-10 Shinano-cho, Totsuka-ku, Yokohama 244, Japan Tel: (045)825-6250 Fax : (045)825-6396 
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By Terry T. Wohlers 


Faster and more accurate 
rapid prototyping 
devices spur greater 
user acceptance 

and new applications 
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hen 3D Systems 
brought its first 
rapid prototyping 
system to market 
back in’ 1987, it 
broke new ground with a unique 
product whose value was instantly 
recognized. Today, rapid prototyp- 
ing (RP) has advanced to the point 
where it’s viewed by many as a 
strategic tool, and the technology 


ADVANCES IN 


PROTOTYPING 


is expanding rapidly into unchar- 
tered territories, with almost limit- 
less potential. 

In just the last year and a half 
alone, the systems—which provide 
a quick and inexpensive way to 
create a physical model of a part — 
have become faster and more accu- 
rate. Companies have created new 
resins and composites that give us- 
ers more flexibility in creating pro- 
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oe 


One of the unique features of rapid prototyping devices is their ability fo produce parts, such as this exhaust 
manifold, that would be impossible to machine. 


totype parts. New vendors have 
entered the field to challenge 3D 
Systems. And users, ranging from 
surgeons and aerospace engineers 
to wood pattern-makers and sculp- 
tors, have successfully employed 
rapid prototyping in a growing 
number of different places in the 
design and manufacturing process. 
Rapid prototyping systems can 
be roughly divided into two 
groups. One group consists of those 
photopolymer-solidification sys- 
tems that create parts by using ul- 
traviolet light to solidify liquid res- 
in. The other group of systems cre- 
ates parts by using heat to bond 
material—such as waxes, thermo- 
plastics, or composites—in layers. 
Yet both types of systems build 
parts using a layer-building proc- 
ess. This means thin layers of ma- 
terial, as thin as 0.002 of an inch, 
are fabricated, intricately, one on 
top of the other. The layer informa- 
tion comes from horizontal cross 
sections of a 3D CAD model. The 
layering process repeats, from bot- 
tom to top, until the part is com- 
plete. The technique permits the 
construction of literally any shape 
that can be modeled on a CAD sys- 
tem, even shapes that cannot be 
formed using conventional fabrica- 


Contributing editor Terry T. Wohlers is presi- 
dent of Wohlers Associates, an engineering 
automation consulting firm based in Fort Col- 
lins, Colorado. 
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tion tools and techniques. 

At the moment, more than 40 
DOS- and Unix-based CAD prod- 
ucts support RP systems with the 
capability to translate CAD model 
data into an SIL file format. The 
STL file is a de facto standard for- 
mat created by 3D Systems. Most 
RP systems available today option- 
ally accept or require the STL for- 
mat as the standard link to CAD. 


Market Leader 

Although there are now more 
than 12 companies making rapid 
prototyping systems, 3D Systems 
(Valencia, CA) continues to domi- 
nate the marketplace with its Ster- 
eoLithography Apparatus (SLA), 
which uses an ultraviolet laser to 
solidify thin layers of UV-sensitive 
photopolymers. Of the estimated 
325 installed rapid prototyping 
systems that make up the total 
marketplace, approximately 270 
(83 percent) of them are SLA prod- 
ucts from 3D Systems. Most of the 
270 are the SLA-250 model, the 
company’s mid-range system 
priced at $187,000. 

3D Systems’ dominance is at- 
tributable to the simple fact that it 
beat the competition to the market 
by almost three years. Even today, 
only three other US companies— 
Cubital, Helisys, and Quadrax La- 
ser Technologies—have started to 
make production units of their RP 


systems commercially available. 

Other companies, such as Stra- 
tasys and DTM, are still in the 
beta stage of development. How- 
ever, in many cases, these compa- 
nies do have working systems in- 
house, which they use to produce 
parts for customers on a contract 
basis. Operating an in-house ser- 
vice bureau allows developers the 
opportunity to generate cash while 
fine-tuning their technology prior 
to building production units. 

Two Japanese companies—D- 
MEC Limited and Mitsubishi— 
also have begun shipping rapid 
prototype production units to cus- 
tomers in Japan, but they have 
been slow to sell their units in the 
US. Both systems use a technology 
similar to that of the SLA system, 
causing 3D Systems to challenge 
both companies in Japanese courts 
for patent infringements. 

The most natural application of 
rapid prototyping is in the area of 
concept modeling. RP systems pro- 
vide CAD-equipped design engi- 
neers with a physical model of a 
proposed design that they can 
touch, examine, and easily trans- 
port to others for review. Because 
RP users can share the design with 
other groups, such as marketing, 
purchasing, and manufacturing 
engineering, early in the design 
process, the technology facilitates 
concurrent engineering. 
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Manufacturers are even begin- 
ning to send RP models to subcon- 
tractors who build parts for them. 
This makes it easier for subcon- 
tractors to develop accurate 
quotes, since the models leave less 
room for ambiguity than 2D or 
even 3D drawings. 

But manufacturers are also 
starting to make use of RP models 
in other areas of the design and 
manufacturing cycle as well. For 
example, some users have begun to 
use RP systems to produce master 
patterns for molded tooling. 

The RP part (master) serves as 
the pattern around which material 
is formed to create a molded tool. 
Soft molded tooling, involving ep- 
oxy, urethane, silicon rubber, or 
plaster materials, is used for short 
run production during product pro- 
totyping. Spray metal tooling is 
also gaining acceptance but is 


While 3D Systems (Valencia, CA) is 
the undisputed leader of the rapid 
prototyping marketplace, for the 
____ first time the Company is starting fo 
| face some Compeliion. Here are 

the major players: 


7 ~ Cubital America 
~~ 20647 Ryan Road 
_ _ Warren, MI 48091 


— Cubital has sold eight of its large 
_ Solider 5600 systems: four produc- 
tion systems in the US and four in 

Europe. Baxter Healthcare will be 
the first of the US customers fo 
Install a production system. Baxter 
~ was also the first company to 
_ install an SLA from 3D Systems. Cubi- 
tals $490,000 machine involves a 
relatively complex series of process- 
es that builds parts surrounded by 
water-soluble wax. Like DIIM’s pow- 
der process, the wax maferial sup- 
ports overhanging geome+try. The 
system automatically creates 
masks of a CAD model's cross sec- 
tions through which UV light shines 
to solidify an entire layer at once. 
_ This makes the process fast, espe- 
cially when building parts contain- 
__ ing wide areas. 
_ Circle No. 130 
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Razor’s edge: The ability of rapid 
prototyping systems to produce 
realistic models... 


DTM Corporation 
1611 Headway Circle 
Building 2 

Austin, TX 78754 


The DIM Sinterstation 2000, based 
on Selective Laser Sintering (SLS), is 
being tested this winter at five 
beta sites. DIM was the second US 
company after 3D Systems to an- 
nounce the develooment of an IP 
system. The sintering process uses 
powdered materials and a laser fo 
solidify CAD-generated models 
into solid objects. The powder envi- 
ronment solves the problem of 
supporting overhanging geome»bry. 
Liquid-based RP systems, such as 
the SLA, require support structures 
which are later removed. The SLS 
system uses a wide variety of mate- 
rials, including polycarbonate and 
investment casting wax. Commer- 
cial shioments will begin by mid- 
1992 at a cost of $397,000 per unit. A 
sinterstation 2000 system config- 
ured for use with four materials is 
priced at $427,000. 

Circle No. 134 


more costly. 

Regardless, patterns made from 
RP systems for soft tooling can 
play a strategic role in the design 
and manufacture of a new product 
by shortening development cycles. 
And as the speed of RP technology 
improves, parts being molded to- 
day may be mass-produced direct- 
ly, bypassing the need for soft tool- 
ing altogether. 

Manufacturers, as well as medi- 
cal firms, are also using rapid pro- 
totyping to produce expendable 
patterns for investment castings. 
Investment casting involves a 
process of melting or burning out a 
pattern, forming a hollow cavity 
the same shape as the pattern. The 
most popular is the lost wax proc- 
ess, which has been in use for de- 
cades. Material is formed com- 
pletely around an RP pattern 
made out of wax. A small opening 


Highlighting the Competition 


DuPont Imaging Systems 
Experimental Station _ 
Building Go2,ho0om 116 _~=Cés 
Wilmington, DE 19880-0352 


DuPont, the third company to an- 
nounce the develooment of an RP 
system, made use of a technology 
similar fo the SLA from 3D Systems. 
DuPont, however, has since 
changed plans and no longer in- 
tends to build and sell systems. 
Instead, DuPont is in the process of 
finalizing a licensing agreement 
with another company that will 
manufacture some version of its 
stereolithography technology. Du- 
Pont wants to stay focused on the 
develooment of materials for liquid- 
based systems. Presently, the com- 
pany offers two resin materials and 
is developing a third for invest- 
ment-casting applications. The ma- 
terials will sell for $550 per gallon, 
which is approximately $200 to $250 
more than other stereolithog- 
raphy resins. 
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from the outside to the pattern al- 
lows the wax pattern to be melted 
out when heat or steam are pre- 
sented, forming a cavity in which 
molten metal is later poured. 

One company that’s using parts 
made from its SLA-250 in a lost 
wax investment casting process is 
DePuy (Warsaw, IN), a leading 
manufacturer of orthopedic im- 
plants. When DePuy makes a hip 
implant, an epoxy mold is created 
using an SLA part as the master. 
The SLA master is the same shape 
and size as the final implant. The 
mold is used to create a wax pat- 
tern, which is used to create a sec- 
ond mold. The wax pattern is melt- 
ed out and replaced with molten 
metal, which becomes the hip im- 
plant. 

Dave Trimmer, director of engi- 
neering services at DePuy, claims 
RP technology enables the compa- 


3301 205th Street 
| = =fte 07 . 
 . Torrance, CA 90501 


_ Helisys. (originally palled droner 
| _seESsAS) jist introduced plans for a 
system based on a Laminated Ob- 
| ce Manufacturing (LOM) tech- 
nique back in 1988. LOM laminates 
sheet material and then laser-cuts 
COCO each layer based on data from © 
-__efoss sections of a CAD model. The 
current LOM system bonds polyeth- 
- elene-coated paper using a heat- 
ed roller mechanism. The paper is 
the same that butchers use to 
wrap meat. Parts made from paper 
laminations resemble wood and, 
therefore, are easily hand-sanded 
and finished. Helisys currently _ 
builds two versions of the system, 
priced at $75,000 and $110,000. 
The company has sold its first two 
| ~2Cseia systems 170 service Ue in 
| CC Circle No. 133 


| . Light Scuipling 
4815 N. Marlborough Dr. | 
 . Milwaukee, WI 53217 


_ Light Sculpting uses q stereolithog- 
_ _ faphy technique fo oS Qo 


 . nee GRAPHICS WORLD one _ 


. gives engineers an invaluable 
tool for previewing what the final 
product will look like. 


whole layer at once. However, its 


system is not fully automated. It 


uses a Gerber photoplotter to cre- 


ate masks that are manually posi- 
tioned prior to focusing a flood of 


light on the surface of the liquid 
polymer. Light Sculpting has yet to 
sell a system, even though the 
technology may have accuracy 


advantages over other RP fech- 
nologies. Two versions of the tech- 


nology are currently available for 


$129,700 and $159,500. The photo- — 
plotter and post-cure device fo- 


gether sell for $35,000. 
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Quadrax Laser Technologies 
300 High Point Ave. 


Portsmouth, Ri 02871 


Quadrax Laser Technologies offers 
Qa stereolithography system using a 


visiole light laser instead of the 


invisible UV light used in the SLA. Prior 


to recent speed improvements in 


the SLA, the Quadrax visible light _ 
_ technique was faster and cured 


the parts more fully in the vat. A 
more fully cured part minimizes 
post-cure distortion, thus creating a 
more accurate part. The technol- 


ogy was originally developed by — 


ny to supply metal implants to sur- 
geons within 16 days. Previously, 
the implants took eight weeks to 
produce. 

Another new way that manufac- 
turers are starting to make use of 
RP models is in the area of fit and 
functional testing of new designs. 
In the past, RP models have been 
limited in their usefulness for such 
tests because companies could not 
construct parts that could with- 
stand fit and function require- 
ments. For example, mating parts 
would crack when trying to snap 
them together, and they would 
break if they were bumped or 
dropped. The weak material from 
which the models were made sim- 
ply prevented users from tightly 
fastening one part to another. 

But the situation is beginning to 
improve considerably. In the past 
few months, several new resin ma- 


Tony Feeley of oer cre Lid, who a 
_ is currently working ona second- 
generation system. Quadrax is —t«* 


presently beta-testing two of its - 
Mark 1000 systems at customer 
sites. Units sell for $230, 000: 
Circle No. 135  ~—CtF 


Stratasys Inc. 


_ 741 Washington Ave. South 


Minneapolis, MN 55436 
Stratasys has installed its 3D Model- 


er systems at five beta sites: General © 


Motors, 3M, Texas Instruments, Pratt 
& Whitney, and Biomet. Advantages _ 
to Stratasys’ Fused Deposition  —s_—«” 
Modeling (FDM) technology are 


safety and simplicity. It feeds non-. 


toxic thermoplastic filament materi- 
al through a heated extrusion 

head, which deposits the material, 
layer by layer, with an accuracy of 
+/- 0,005 inch over a 12-inch part. 
Spools of machinable wax, invest- 


ment casting wax, and a nylon-like | 


material are currently available. 


~The system is priced at $178,000, 


which includes a Silicon Graphics 


_ Personal Iris 4D/25. workstation. 
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terials from chemical suppliers 
have been introduced. For in- 
stance, the new XB 5148 resin 
from Ciba-Geigy, a leading resin 
developer, can be milled, drilled, 
and even tapped with screw 
threads. This is the kind of materi- 
al users have been requesting 
since the SLA was first introduced. 
Eventually, companies will be able 
to produce prototype parts using 
the same material that would 
eventually be used in the actual 
manufacturing process, allowing 
engineers to more accurately test 


Se 


Beyond concept modeling: Though Stratasys was originally thought 


made today with the SLA are 
many times more accurate than 
parts made when the SLA was 
first introduced. The improved ac- 
curacy, in large part, comes from 
an approximately sixfold reduction 
in non-uniform shrinkage. Much of 
the shrinkage reduction and im- 
proved accuracy comes from years 
of refining materials, resin recoat- 
ing and leveling techniques, laser 
exposure and draw procedures, 
machine calibration, part cleaning, 
and post-curing. 

Franks and other SLA users 


of as a concept modeling tool, one beta user of the system is using the 
technology for making investment castings for hip prostheses. 


the functionality of the parts. 

Driving these new uses of rapid 
prototyping models are recent im- 
provements in system accuracy 
and speed. 

Chris Franks, president of Solu- 
tions in 3D Inc. (St. Louis), ac- 
knowledges that accuracy has 
been a problem in the past. Franks 
operates a service bureau that of- 
fers custom-built parts from his 
SLA-250. Previously, parts con- 
taining a combination of thick and 
thin walls would shrink inconsis- 
tently. Thick walls would shrink 
more than thin ones, and there 
was no way to compensate for this 
non-uniformity. 

But as a result of recent develop- 
ments, 3D Systems’ vice president, 
Dennis Medler, claims that models 
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agree that significant progress has 
been made by 3D Systems in the 
last year. Contributing greatly to 
the reduction in non-uniform 
shrinkage and post-cure distortion 
are the new layer-building tech- 
niques called Weave and Star- 
Weave. Weave cures the resin to 
96 percent, and Star-Weave to 99 
percent, during the laser scanning 
process. Previously, the SLA would 
trap uncured resin in honeycomb- 
like cavities and later solidify it in 
a UV oven. Most of the non-uni- 
form shrinkage and distortion 
would occur during this post-cure 
solidification process. 

Accuracy currently stands in the 
+/- 0.002 to +/- 0.005 of an inch 
range, but accuracy can vary wide- 
ly depending on the part geometry 


and the skill of the user. New us- 
ers without a good grasp of the 
many operating parameters (for 
example, an understanding of la- 
ser intensity, beam width, cure 
depth, and draw speed) of an RP 
system typically do not make parts 
as accurately as experienced users. 

3D Systems is also reducing sur- 
face roughness of SLA parts. Poor 
surfaces are usually the result of 
the stair-step effect caused by the 
individual layers. Surface quality 
is approximately four times better 
now than in 1987. This reduction 
comes mainly from the ability to 
create thinner layers. The surface 
of a part made with 0.003-inch lay- 
ers is twice as smooth as a part 
made with 0.006-inch layers. As 
3D Systems continues to fine-tune 
the system, it expects to reduce 
surface roughness even more with- 
out paying performance penalties. 

In the meantime, parts used for 
certain applications, such as mold- 
ed tooling, usually require consid- 
erable hand work, such as sanding 
and polishing. Frost Prioleau, 
president of Plynetics Corporation 
(Emeryville, CA), a service bureau 
with years of experience in molded 
tooling and investment casting, 
says he dedicates two employees 
just to finish the parts which come 
off his SLA-250 machine. 


Speed Improvements 

Finally, 3D Systems is also im- 
proving the speed of the SLA proc- 
ess. As a result, company president 
Charles Hull says the SLA is ap- 
proximately 25 times faster today 
than in 1987. The current version 
of the SLA-250 is five times faster 
than the original SLA-1 beta sys- 
tem, and the large SLA-500 is five 
times faster than the SLA-250, ac- 
cording to Hull. The increased 
speed of the SLA allows users to 
produce prototype parts much fast- 
er than before, often reducing the 
time from more than a day to a few 
hours. 

Several factors account for the 
speed enhancements. In 1989, a re- 
coater blade was added to spread a 
precise thickness of fresh resin for 
each layer being produced. Also in 
1989, a Silicon Graphics Personal 
Iris workstation was offered for 
faster layer slicing. A faster con- 
trol personal computer was added 
in 1990. And then the much im- 


COMPUTER GRAPHICS WORLD DECEMBER 1991 


A CONTACT-ORIENTED EXHIBITION, 
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MICAD is one of the world leaders in fully dedicated CAD-CAM 
events. 


For the past 10 years, the comprehensive presentation of exhibits, 
linked with the relevant program of conferences, have brought 
satisfaction to CAD-CAM professionals and users, helping them to 
achieve better performances. 

If you visit the exhibition and participate as well to the conferences 


at MICAD 92, your company and yourself will be winning by two O 

good leads. a 
Lae Francaise MICADO Organisateur : Bureau AS de Relations Publiques World Kane Graphics Association 

February 11-14, 1992 - Parc des Expositions de Paris - Porte de Versailles . 
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Courtesy of DTM Corp. 


proved Weave and Star-Weave 
layer-building techniques were in- 
troduced in 1991. Also in 1991, im- 
proved merge and control software 
were added. This, alone, cut part- 
building time in half. The avail- 
ability of lower-viscosity resins 
also contributes to increased speed 
because layers can be leveled more 
quickly. 

Hull anticipates future speed 
improvements from enhancements 
in software and computers. Even- 
tually, the company will unbundle 
the SLA software so users and 


ceramic powder. MIT has already 
proven the ink-jet concept and is 
currently refining the technique. 
Eventually, the university hopes 
to license the technology to an in- 
terested company. 

Another player looking to enter 
the market is Norman Kinzie of 
Landfoam Topographics (Need- 
ham, MA), who holds patents on a 
process that would allow each lay- 
er of an RP model to be colored in- 
dividually. Such a system would 
make it possible to produce multi- 
colored parts, overcoming the cur- 


While the benefits of rapid prototyping for mechanical engineers 
are clear, these mathematical models created on an RP system hint at 
the technology's usefulness for more esoteric applications. 


third-party developers can opti- 
mize the software to the specific 
needs of the parts being produced. 
At some point, it is also likely that 
the systems will become so fast 
that users will be able to start us- 
ing them for volume production 
runs. 

But even as 3D Systems and the 
other newer vendors are working 
to improve their own technologies, 
many other systems are under de- 
velopment in laboratories and re- 
search facilities both in the US and 
abroad. For example, the Massa- 
chusetts Institute of Technology 
(MIT) in Cambridge is developing 
a rapid prototyping system based 
on ink-jet printing technology. The 
system, which MIT calls a ‘3D 
printer, deposits small droplets of 
ceramic binder onto a flat bed of 
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rent single-color limitation of to- 
day’s systems. However, a working 
prototype is not yet available. 

Still another company, Percep- 
tion Systems (Easley, SC), is work- 
ing on a system that makes use of 
an ink-jet technology called Ballis- 
tic Particle Manufacturing (BPM). 
This system deposits tiny droplets 
of molten wax material that solidi- 
fy on impact. The company is hop- 
ing to have its first prototype 
ready within a year, and, most sig- 
nificantly, it eventually wants to 
introduce a system for under 
$50,000. 

But Perception Systems is hard- 
ly alone in its desire to produce a 
low-cost (possibly desktop) rapid 
prototyping system. The goal is 
one shared by any number of orga- 
nizations and companies. 


At the US Navy’s David Taylor 
Research Center (Annapolis, MD), 
for example, researchers are work- 
ing on a system that uses a unique 
electrosetting technique. Initial 
experiments indicate the process 
would involve only $5000 to 
$10,000 worth of standard office 
equipment. 

Hewlett-Packard and other 
graphics peripheral manufacturers 
also are investigating the possibili- 
ty of introducing an affordable 3D 
output device for the desktop. If a 
company like HP were to introduce 
such a device, it would have a sig- 
nificant impact on sales volume. A 
small-scale, low-cost unit would 
have a natural connection to the 
mechanical CAD market, since RP 
systems must work with 3D CAD 
model data in order to produce a 
part. 


Down to the Desktop 

Consider, for example, a $25,000 
unit price and the approximately 
135,000 3D mechanical CAD users 
in existence today. The market 
could conceivably grow to $337.5 
million if just one RP system 
would sell for every 10 3D mechan- 
ical CAD users. If 10 percent of the 
approximately 500,000 2D and 3D 
mechanical CAD users were to ac- 
cept the technology, the market 
could theoretically grow to $1.25 
billion. Peter Sferro of Ford Motor 
Company says that at that price, 
he would want each of his engi- 
neers to have one. 

And since architects are explor- 
ing rapid prototyping as a method 
for creating building models, the 
potential market could be still 
larger. Indeed, using the above 
1:10 illustration, the architectural 
market, alone, could reach $750 
million. 

But, of course, such numbers are 
all theoretical. In the real world, 
the sad truth is that most of to- 
day’s engineers—even those who 
own 3D CAD systems—are doing 
the majority of their work in 2D. 
And since RP devices depend on 
3D CAD models, the market would 
likely be smaller than the num- 
bers might indicate. On the other 
hand, perhaps an affordable 3D 
output device finally would give 
companies reason to tap the 3D 
functionality of their CAD system 
for the first time. CGW 
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Hardware Vendors to 
Report Actual Graphics 
Performance Numbers 


The Graphics Performance Character- 
ization (GPC) Committee has moved 


its Picture-Level Benchmark (PLB) 
out of the beta stage, and will be 
reporting actual performance num- 
bers in the Fall 1991 issue of The 
GPC Quarterly Report. The PLB 
provides a standardized method by 
which to measure graphics perfor- 
mance for different hardware 
systems. 

The committee of 12 leading 
hardware vendors has developed a 


new method of reporting numbers for 


sample application files running 
under the PLB. The new method 
represents the two prominent seg- 
ments in the graphics user commu- 
nity: those who want performance 
numbers that measure the same 
graphics entities from one hardware 
platform to another based on a 
standard user interface such as 
PHIGS, and those willing to tune 
their applications to achieve better 
performance on specific hardware 
platforms with specialized graphics 
interfaces. 

Seven vendors are expected to 
report numbers for more than 35 
hardware systems in the Fall 1991 


issue of The GPC Quarterly Report. 


That issue will also explain the new 
method of reporting numbers, what 
the numbers mean, how they can be 


(See GPC on reverse) 
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IPO Update 


Over the past several months a number of developments and activities have 
occurred within the IGES/PDES Organization (IPO). The IPO is developer of 
the Initial Graphics Exchange Specification (IGES) and Product Data Exchange 
using STEP (PDES), two standard formats for product data exchange. NCGA 
is administrator of the IPO. 


IPO to Incorporate as US PRO 


The IPO Steering Committee, the group of industry representatives that 
provides direction for the IPO, has approved the formation of a non-profit 
umbrella organization that will support and manage the efforts of several 
groups now developing product data exchange technology. The new organiza- 
tion, to be known as the US Product Data Association (US PRO), is scheduled 
to be incorporated in January 1992. 

US PRO will be composed of a number of member companies, who will 
sponsor the organization through financial and administrative support. The 
membership will comprise corporations, government agencies and institutions, 
many of which are already active in IPO efforts. 

US PRO will be governed by a board of trustees appointed by the member- 
ship. The organization will coordinate and support the activities of the IPO, an 
International Organization for Standardization (ISO) technical advisory group, 
and the National IGES User Group (NIUG). All three of these groups are 
engaged in the development, implementation and testing of standards and 
specifications for the digital exchange and sharing of product information. 

“The need for an organization like US PRO has been increasingly apparent 
over the last few years,” says Bob Willis, director of NCGA’s Technical 
Services department. “The IPO Steering Committee decided that if standards 
development is to continue at an uninterrupted pace, it has to be administered 
by one central organization, that will implement strategic and financial 
planning. US PRO will be that central organization.” 

The US PRO membership drive began in November 1991, and is expected 
to be in full swing by the first quarter of 1992. 


IGES Version 5.1 Released 


The IPO recently released Version 5.1 of IGES. The new version of the 
digital data exchange specification features two functions added since 


(See IPO on reverse) 
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used in requests for proposals (RFPs), and how performance numbers are verified by the committee. There will also be 
news regarding future plans for the PLB. 

The GPC Quarterly Report is available exclusively to paid subscribers. For subscription information, contact Dianne 
Dean at NCGA, 703-698-9600, ext. 318. NCGA is administrator of the GPC Committee. 
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release 5.0: a boundary representation (B-Rep) scheme for solid objects, and Dimensioned Geometry Associativity, a set 
of figures that facilitates the association between descriptive entities and the geometry being described. 

Version 5.1 is available as an insert containing new information that can be added directly to version 5.0, and is also 
available as a complete package, with the new information already inserted into 5.0. 

For more information on the IPO and IGES Version 5.1, call Nancy Flower at NCGA, 703-698-9600, ext. 325. For 
information on the NIUG, call Michele Davis at NCGA, ext. 347. 


The Graphics Podium 


This feature presents the ideas of recognized leaders in the computer graphics industry. The author's opinions do not 
necessarily express the opinions of NCGA. 


3-D Computing: Coming Soon to a Neighborhood Near You 
by Cary Tengler 


Three-dimensional computing has traditionally resided in a rather exclusive neighborhood: a neighborhood of 
expensive, dedicated hardware, hard-to-use software, and expert users. Furthermore, the “consumers” of 3-D have 
traditionally been one in the same as the “creators” of 3-D. An elite group of engineers, scientists, and product designers 
have not only created, but used these 3-D objects, images and designs. And with good reason: working in 3-D was 
prohibitively expensive and difficult for the more casual user. 

More recently, however, 3-D computing has become more affordable and more accessible. As a result, both the 
creators and consumers of 3-D are coming from an increasingly disparate population. Developers of entertainment, 
graphic arts and multimedia applications are rapidly incorporating 3-D capability into their software, and there has been a 
tremendous increase in the availability of conceptual modeling tools in just the last six months. 

This 3-D explosion is being driven largely by two factors. The first factor is the ttemendous price/performance 
increases made in the personal computers/workstations arena in the last couple of years. Until recently, 3-D computing 
required graphics workstations and software that often cost upwards of $100,000. It simply wasn’t feasible to think about 
real 3-D work on an Apple Macintosh or PC. Manipulating and rendering complex 3-D models was, quite simply, the 
province of high-end workstations. This is no longer the case. 

The second and perhaps more important factor bringing 3-D to the masses is the dramatic improvement in the ease-of- 
use in 3-D design tools. Easy-to-use, low-cost tools have enabled tens of thousands of users to become “creators,” where 
in the past, UNIX-based 3-D software developers were lucky if they could measure their installed base in the hundreds. 
No longer must the user become a virtual Ph.D. in a particular software application to generate quality work. 

Which brings us to today. Three-dimensional technology is poised to truly enter the mainstream, with hundreds of 
thousands of creators and millions of consumers. It has the potential to transform existing areas like education, simula- 
tion, multimedia, and even everyday productivity applications, and is a necessity for making the technology known as 
virtual reality a useful, mainstream tool. 

The crucial factor in making the 3-D dream a reality is not another new generation of CPUs or graphics accelerators or 
coprocessors: these hardware advances are necessary, but not sufficient. Today’s generation of 68040, 80486 and RISC- 
based boxes are adequate for most 3-D projects. Rather, it is software advances that will take 3-D to the next level. At 
the creator level, better, more intuitive user interfaces, data exchange formats, and distributed processing capability are 
just a few areas necessary for advancement. 

For the consumer, the ability to work in 3-D objects must become as easy as it is today to work in 2-D. Users must be 
able to cut, copy and paste 3-D images and animations from CAD and modeling tools to multimedia and productivity 
applications. Compression/decompression tools for both still images and animation are also a necessity as the typical user 
(consumer) will generally not have the same hardware capability as the designer (creator). 

So be on the lookout. No matter what your current computer neighborhood looks like, a more affordable, more 
mainstream and more exciting 3-D world is just around the comer. 


Cary Tengler is marketing manager, mechanical and industrial design at Apple Computer Inc., in Cupertino, Calif. 

The 1992 NCGA conference and exposition, “NCGA Presents: CAD & Engineering Workstations ’92 and Business 
Graphics '92,” will feature several conference sessions on current 3-D applications. For more information on the 1992 
show, call 1-800-225-NCGA, ext. 310. 


Teddy Roosevelt leads the Rough Riders up San Juan Hill. 
After a painting by Fredrick Remmington. 
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Runner-Up Pattern Design Category: Ron Griesbeck 
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~lthough Minneapolis-based 
Management Graphics Inc. is best 
known for its presentation graph- 
ics equipment, the company’s 
eighth user group contest proves 
that its workstations and film re- 
corders can be harnessed to pro- 
—_ duce much more than text- or 
Runner-Up Business Illustration Category: Ron Griesbeck chart-oriented slides. While all of 

aI) i] | iy the selections on these three pages 


were created using Management 
Graphics’ VIStar Design Station, 
they emphasize aesthetics over the 
traditional business side of things. 
Some of these creations repre- 
sent the unexpected artistic out- 
comes achieved by individuals 
within the scope of their jobs as 
corporate presentation specialists. 
Graphic artist Gary Eddleman, for 
example, the creator of the paint- 
erly streaks of color upon a pur- 
plish blue background, arrived at 
iii his winning design by experiment- 
PEELE ing with numerous backdrops that 
HH OOP ERED |] 5 65) PE he could use for clients’ presenta- 
{ f CHLTUB didi e Heit aa tions at Dallas-based Meisel Pho- 
Yy gl tt, HL CLD TRAE PLETE itil) aaa tographic Corp., a photographic 
UAT) f i AU lab and slide service bureau. 
Sigh it Lal f, fv ! TH ili Similarly, Ron Griesbeck, a com- 
Api tge 1 44 | } | mercial industrial artist for the 
ALERT i Environmental Activities Staff of 
General Motors Corp. (Warren, 
MI), produced his meshwork of 
rainbow colors as part of a search 
for a background upon which he 
could present GM car designs. He 
FoOlgh 44) PAE bai tt /. VPSER iii) hit upon his artistic pattern simply 
(fg! ] VAL EYY ry WARE PMiddi), Th by taking a crude polygon and ro- 
j i ASAE VUAMDIIUA Vi Ti ee tating it across the screen a couple 
LLLLL CUA AAA Ae | of times through the entire color 
| palette available to him on the 
ViIStar. In addition, Griesbeck’s 
snappy Volkswagen image was 
originally part of a GM corporate 
presentation on fuel economy, pol- 
lution control, and imports. 
Although Philippe Carly, a tech- 
nical manager at Diapo Computer 
Graphics (Brussels, Belgium), 
works for a company that provides 
presentation material to clients, 
his award-winning contest entry, a 
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First Place Scanned Image Category: Philippe Carly 
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First Place Art Category: “On ice,” Steve Harian 


Runner-Up Art Category: “Fast Lane,” Steve Harlan 
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New Year’s card for his personal 
use, was not born from his daily 
work activities. “My background is 
engineering,” he says, “and while I 
cannot paint or draw well, I’m fair- 
ly good at finding things, and ar- 
ranging or altering them in lay- 
outs.” For his greeting card, Carly 
took an old photograph of a French 
actress from the ’60s, used a re- 
touching program on the VIStar to 
add a bluish tint to the middle of 
the image, and superposed a grid 
around which he could convenient- 
ly place the names of members of 
his family. 

An individual who does consider 
himself to be a computer fine artist 
and who used the VIStar expressly 
for that purpose in order to create 
his contest submittals is Steve 
Harlan, an account executive for 
Corporate Visions Inc. (Washing- 
ton, DC), a slide service bureau. 
Harlan’s images, which he calls 
“On Ice” and “Fast Lane,” seem at 
once sensuous and sensual, a far 
cry from the bulleted text and 3D 
pies that computer users might 
traditionally associate with a pres- 
entation graphics system. (For 
more Harlan images, see “Lasting 
Impressions,” January 1991 issue.) 

Says Harlan, “In ‘On Ice,’ I’ve 
combined the very smooth and 
slick-looking cherry with the pen- 
guins, which display the pointil- 
lism [painting in small dots] of a 
Seurat [French painter]. Normal- 
ly, you don’t see two styles of art 
like that together. For a lot of peo- 
ple, it’s either got to be one way or 
the other. I think the rules are 
meant to be broken, and that’s 
what makes things interesting 
sometimes.” 

The inspiration for much of Har- 
lan’s art is surrealist painter Sal- 
vador Dali, who, as Harlan says, 
“conveyed certain messages sub- 
liminally and put faces and figures 
within mountains and houses.” 
While we don’t think the corporate 
boardroom is quite ready for too 
many presentations of a surreal 
nature, we do hope that Harlan 
and the others continue putting 
their business equipment to good 
use by stimulating our imagina- 
tions.—Gary Pfitzer 


COMPUTER GRAPHICS WORLD DECEMBER 1991 


cy 


s an artist or designer, your sense of line and 
color is as individual as fingerprints. 
Mitsubishi’s line of thermal transfer color printers is 
just as unique because a single model simply can’t satisfy 


every application. 
The Color 


For example, our high-performance 
Printer Specialist © ©370-10 and G650-10 color thermal 
transfer printers deliver 300 dpi color 
output on cut sheet paper or transparency film in sizes 
from letter to tabloid (G650-10 only). Our S340-10 
thermal transfer sublimation printer offers near-photo- 
graphic quality with dazzling colors on letter and legal- 
size cut sheet paper. 

Each of our color printers provides high resolution 
color output and advanced performance characteristics 
for greater control over your work — whether it’s 
CAD/CAM, illustration, electronic pre-press, presenta- 


In Color Graphics, 
A Fine Line Is Everything. 


tion graphics or any other color-critical application. 

Mitsubishi® color printers also provide true 
connectivity to multi-vendor systems and software. By 
providing a variety of optional interfaces and software 
drivers, Mitsubishi color printers can be used with 
PC, PS/2™ and Macintosh™ II personal computers; 
workstations from companies such as Sun®, HP® Apollo® 
and Silicon Graphics®; and today’s most popular software 
including Windows™ and AutoCAD” 

So isn’t it time your line met our line? 

For more information or the location of the nearest 
Mitsubishi Electronics color printer specialist, call 


1-800-843-2515, or in Canada call 1-800-387-9630. 


MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5757 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. PS/2 is a trademark of International Business Machines 
Corporation. Macintosh is a trademark of Apple Computer, Inc. Sun is a registered trademark of Sun Microsystems, Inc. HP and Apollo are registered trademarks of 
Hewlett-Packard Company. Silicon Graphics is a registered trademark of Silicon Graphics, Inc. Windows is a trademark of Microsoft Corporation. AutoCAD is a trademark of 
Autodesk, Inc. Actual unretouched printed images produced from the following companies (trademarked software package name follows company name): 


Herb Paynter (TypeStyles); Aldus Corp. (PageMaker); Truevision, Inc. (TARGA) printed through Zenographics (ImPort Plus). 
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NCGA Presents: 


From CAD to 
Computer-Aided Designing 


ant 
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The hottest computer oraphics technologies for engineering and 
husiness, together in one complete show! 


March 9-12, 1992 ¢ Anaheim Convention Center * Anaheim, California 


For more information, call 1-800-225-NCGA, ext. 310 and give the operator code MAY 2. 
Sponsored by the National Computer Graphics Association 


NCGA, 2722 Merrilee Dr., Ste. 200, Fairfax, VA 22031-4499, 703-698-9600 


Hot Property 


Geographic Information System technology 
gains ground in real estate applications 


By Laura Lang 


endors of computer graphics- 
based desktop mapping and 
Geographic Information Sys- 
tem (GIS) products are starting to 
make inroads with buyers in many 
business markets: Bankers use 
computer mapping technology for 
Community Reinvestment Act 
studies to make sure 
loans are being issued in 
all service areas; insur- 
ance providers target pro- 
motions to key demo- 
graphic areas; police and 
fire dispatchers route ve- 
hicles and detectives 
study crime patterns; De- 
partment of Motor Vehicle 
administrators follow 
automobile registration 
trends; and fast food res- 
taurant franchise owners 
are automating their de- 
livery services. 

One business market 
which has been slow to 
follow, however, is the 
real estate market, partly 
because of a general in- 
dustry slow-down and 
partly because real estate 
professionals perceive 
mapping software as be- 
ing difficult to use and 
customize. 

This is unfortunate, 
because the $200 billion 
private/commercial sec- 
tor of the real estate mar- 
ket, described as “data- 


Laura Lang is a freelance writer 
based in San Diego, California. 
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intensive” by observers, has a lot 
to gain from learning more about 
computerized mapping technol- 
ogies. This group includes large 
corporations managing corporate 
real estate assets; development 
firms seeking sites for new shop- 
ping malls or apartments; banks 
locating new branches; and invest- 
ment management firms following 
national and local property trends. 


To evaluate whether a new shopping mall in this 
area of New Hampshire would survive, Homart 

Develooment Corporation created this map, which 
identifies the mall’s prospective trade area, as well as 
locations of competing malls. Store names and the 
square footage of real estate (in thousands) that the 
stores currently occupy in the competing malls are 
in parentheses. 


GIS could be used by these compa- 
nies for market/property research 
and selection, asset management, 
and marketing, among other tasks. 

According to Gilbert Castle, re- 
gional director of The Roulac 
Group of Deloitte and Touche (San 
Francisco), a Big Six accounting 
firm, researchers and executives in 
the real estate industry need easy- 
to-use automation programs that 
can retain and display 
data on their properties 
and portfolios. 

Some development and 
investment firms are be- 
ginning to listen to his 
message. Homart Devel- 
opment Co. (Chicago), a 
developer which builds 
and manages shopping 
centers, office buildings, 
and community centers 
nationwide, is one of the 
first developers to use 
GIS for mapping and an- 
alyzing market data. As 
part of its ForeSite sys- 
tem, the company uses 
Tactician 2.1. (Tactics In- 
ternational; Andover, 
MA) mapping software 
running on a Mac to 
evaluate development op- 
portunities and pinpoint 
where retailers have 
gaps in their coverage. 

“We’re coming up with 
new techniques that use 
our databases and soft- 
ware to find those oppor- 
tunities,” explains Jim 
Brand, manager of re- 
search development for 
Homart. “We like to daz- 
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zle our customers—this technology 
has a lot of curb appeal, but there’s 
a lot of meat behind it as well.” 

To compile maps, Homart’s 10 re- 
searchers pull data from the corpo- 
rate shopping center database and 
the department’s demographic data- 
base and overlay them into a single, 
integrated map. Customized data is 
presented to anchor stores that 
might move to the new center, ac- 
cording to manager Tony Jarosz. 

Karsten Realty Advisors (KRA), 
a real estate advisory firm in Los 


and two for data. It can also accept 


information from spreadsheets and 


databases stored on hard disks. 
“The combination of mapping 
services and Prime Location, along 
with extensive databases we've as- 
sembled, provides us with an ex- 
tremely powerful and flexible sys- 
tem,” explains Ried Schott, senior 
vice president and director of re- 
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glance to compare different mar- 
kets. It’s much faster to spot trends 
and understand certain data by 
viewing maps,” he notes. 

In a recent multi-family housing 
study, KRA used the software to 
look at 50 national markets for one 
client. Certain variables, such as 
population growth, age group dis- 
tribution, job formations, and va- 
cancy rates, were identified and 
shaded for easy understanding on 
a map of the US. 

“The maps helped make it easy 
to identify where favorable market 
conditions exist for potential in- 
vestments,” says Schott. “We use 
the maps to visually present perti- 
nent data, usually in conjunction 
with data tables. Numerous de- 
tailed spreadsheets are tedious to 


analyze, but maps make analysis 
easier and more meaningful.” 


_—s ane Identifying Trends is Eas 
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he locations of Boston area shopping centers ([ 
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asterisks) with respect to median household income are represented 
in this map, which was created by National Planning Data Corp. A 
map such as this could be used to determine, for instance, the most 
profitable area to build a new shopping center, as well as the types 
of stores that would cater to the needs of the surrounding area. 


Angeles, is an early convert to 
computerized mapping technology. 
KRA has nearly 200 assets located 
in 29 states and 55 different mar- 
kets, totaling approximately $1 
billion in real estate. 

KRA uses two mapping pro- 
grams, MapInfo and Map Analyst, 
and a demographic/GIS called 
Prime Location that can superim- 
pose data over satellite images. 
National Planning Data Corp. 
(Ithaca, NY) developed the latter 
two products and distributes all 
three. The programs run on ’386- 
based PCs with CAD-type moni- 
tors. Prime Location operates from 
four CD-ROMs, one for satellite 
imagery, one for boundary files, 
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search with KRA. He adds, “We 
worked as a beta-test user with 
NPDC this past year, and it has 
been rewarding to see our sugges- 
tions lead to advances in these 
products. It allows us to envision 
the potential in this field.” 

Data is combined and displayed 
in many ways. On a national scale, 
maps are prepared to show the 
firm’s or client’s assets in various 
metropolitan areas around the 
country. Shading or color varia- 
tions can show different property 
types or attributes, and dot densi- 
ties can indicate property concen- 
trations. Explains Schott, “These 
programs let our customers and 
staff visualize information at a 


Hn To study employment growth, 


the firm buys quarterly employ- 
ment statistics and brings the in- 
formation into the mapping soft- 
ware. “A mapping program allows 
a dimension in monitoring nation- 
wide employment trends beyond 
that provided by a numerical list; 
stand-outs and geographic varia- 
tions involving scores of cities are 
readily apparent,” says Schott. 

Regional growth variations can 
also become more apparent. Schott 
says that in a recent mapping pres- 
entation, it was obvious that past 
and future population growths 
along state boundaries favored 
counties in certain states over oth- 
ers in the Midwest. And in the 
Southeast, metro-area counties in- 
dicated greater growth than rural 
counties, he says. 

For studies within a metropoli- 
tan area, Prime Location has 
unique capabilities, says Schott. It 
overlays demographic data on sat- 
ellite images of six square miles 
that can “zoom” into an area of one 
square mile. Streets and annota- 
tion can also be superimposed over 
the satellite imagery. 

“We've found it helpful in look- 
ing at our properties and compar- 
ing them to the competition or in 
relation to the environment or in- 
frastructure,” Schott explains. The 
advantage, he says, is that the im- 
agery provides the user with an aer- 
ial view of structures and land 
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Microerid' Il, 
bverything 

you wanted in 
able, 


©1990 Summagraphics Corporation. 


Seymour, CT 06483 « All rights reserved. 


And some things you never dreamed of 


Microgrid Ill is not just the 
latest generation of our high 
performance Microgrid Series. 
It represents a new set of stan- 
dards for large size graphics 
tablets. 

We virtually doubled our 
resolution to 2000 Ipi and offer 
a standard accuracy of +.005”” 
(optional +.002’’) to ensure 
accurate input of data. We 
went fo a multiple output 
format to be compatible with 

all major software 
programs. Added 
a 16-bit proces- 
a. sor for increased 
speed and per- 
formance. And 
wrapped all 
this up in the 
thinnest, light- 
est, most 
durable 
J Microgrid 
we ve ever 
produced. 


Then we really went at it. 
We built in dual RS232 and 
dual ADB™ (Macintosh®) 
support as standard. Added a 
beep’ to let you know that 
the data was trans- 
mitted—standard. 
Added skew cor- 
rection and tilt cor- 
rection—standard. 
Created a dual 
transducer capa- 
bility that provides 
on-demand change 
of transducers. And, 
by programming the ~ 
16-button cursor to interact 
with the stylus, you can create 


a 16-button stylus. All standard. 


Some things we wouldn't 
change. Like our six active area 


sizes to fitA through J size draw- 


ings. Choice of transducers (2- 
button stylus, 4- and 16-button 
cursors). And our commitment 
to quality by testing every 
Microgrid Ill Series tablet on 


our laser interferometric system. 
Of course, you'd expect to 
pay more for a tablet that gives 
you so much more. But our goal 
was fo produce a tablet that 


goes beyond your expectations. 
So you'll find the suggested list 
price of a Microgrid Ill tablet is 
lower than most competitors. 
Get the most tablet for your 
money. For literature on the new 
Microgrid Ill Series tablets, or 
the name of your nearest dealer, 
call 1-800-888-2028, Ext. 304. 
For technical information call 


203-881-5400. 


S. Summagraphics. 


Every decision should be this easy.”™ 
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uses—features you don’t see on 
“regular” maps. 

With this system, it will become 
more practical to eventually inven- 
tory all land that can be developed 
for a property type within a local- 
ity and estimate the potential sup- 
ply of space. “It can be enormously 
beneficial in identifying over- or 
under-supplied markets,” Schott 
says. “It may help, in part, to pre- 
vent future real estate calamities.” 

KRA has a particular expertise 
in turning around problem proper- 
ties, which is assisted by its re- 
search capabilities. Schott ex- 
plains, “Our mapping/GIS enables 
us to monitor and evaluate proper- 
ties to make better decisions re- 
garding leasing management and 
disposition, which attributes to our 
value-enhancement process. Our 
marketing presentations can focus 
on a specific property as it relates 
to a larger universe, or on a na- 
tional investment selection process 
to pinpoint a specific city and sub- 
market,” he says. 

Homart also uses its mapping 
product for marketing its services. 
“Right now, GIS is setting us apart 
from other development compa- 
nies,” says Brand. For a recent 
convention, the company put to- 
gether an interactive multimedia 
presentation that enabled agents 
to provide prospective tenants in- 
stant information on any of Ho- 
mart’s current or planned centers 
nationwide. “In five minutes, [at- 
tendees] could look at many vari- 
ables [including the competition] 
about each center,” Brand ex- 
plains. “There’s never been a way 
to give them that much valuable 
information so quickly.” 

However, many firms don’t have 
the data necessary for programs 
such as these, concedes Castle, es- 
pecially supply-side data on con- 
struction, vacancy rates, asking 
rents, and so on. 

In Homart’s case, the firm’s mar- 
ket research department has 
maintained its own internal cus- 
tomer data for years. The company 
also purchases demographic data 
from Urban Decision Systems 
(UDS; Los Angeles). The UDS da- 
tabase, which dates back to 1970 
and is updated annually, contains 
300 variables for every census 
tract and ZIP code in the US. “We 
would do our own demographics 
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for specific site analyses, but for 
national screening we use the UDS 
data,” says Brand. “We try to mix 
and match products, databases, 
and services that are already 
available.” 

Like Homart, KRA has devel- 
oped an extensive in-house data- 
base. The company includes job 
formations, costs of doing business, 
costs of living, supply data by prop- 
erty types, and data on properties 
under management. This informa- 
tion is compiled from several 
sources, particularly government 
agencies. 

Desktop mapping programs like 
MapInfo, Atlas GIS from Strategic 
Mapping (San Jose, CA), and 


that normally falls into one of 
three groups: demographic, econo- 
metric, and supply-demand. For a 
firm interested in national cover- 
age, data for only one of these 
groups can start at about $15,000 
annually. “Because information 
becomes dated, recurring data 
charges contribute significantly to 
mapping costs,” Schott adds. 

Another major expense for a 
mapping/GIS is the cost of staffing, 
and possibly a consultant. “If 
someone with little technical and 
professional knowledge is hired to 
use the program, it will require a 
long start-up period and will prob- 
ably result in unfulfilled expecta- 
tions,” warns Schott. “Staffing is as 
equally critical as the data.” 

The costs for acquiring computer 
mapping technology can be deceiv- 
ing because it can be only part of a 


GIS technology will become more desirable 
fo real estate professionals as the products 
evolve and become more user-friendly. 


CADspan from Armasi Inc. (Ala- 
chua, FL) aren’t packaged with 
data and presentations tailor- 
made for real estate professionals. 
These programs are meant to cover 
a wide variety of applications, and 
real estate is only a small part of 
their target market. Therefore, 
data must be developed internally 
or purchased from outside sources. 
“That’s a challenge for most firms 
like ours,” says Schott. “It takes 
time, money, and creativity to 
make these programs work in the 
real estate environment.” 

A shell mapping program will 
cost $1000 to $5000, but it will 
usually require “fillings” for 
boundary files (for counties, ZIP 
codes, census tracts, and so on) and 
street files, or modified TIGER 
files. These fillings can cost hun- 
dreds of dollars for a limited geo- 
graphic coverage of one city or 
state, while national coverage can 
cost well over $20,000 for bound- 
ary and street files. 

The mapping program and add- 
on file only provide a framework. 
“Its usefulness depends upon the 
data and the skills of the people us- 
ing the system,” notes Schott. 

Several national firms sell data 
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larger picture. A firm may not 
need just mapping systems, but an 
entire information and research 
department. For the uninitiated, 
the complexity of cost-justifying re- 
search and mapping needs can be 
overwhelming, says Schott. 

For now, data price and process- 
ing demands probably eliminate 
many potential users of mapping 
software, such as small brokerage 
firms and individual real estate in- 
vestors. Firms with a national per- 
spective need to be large enough to 
dedicate one or two professionals to 
learn, develop, and use the pro- 
gram and establish and maintain 
the database. “It takes a tremen- 
dous amount of effort to customize 
the applications and maps,” says 
Schott. “You must be willing to 
make a substantial resource com- 
mitment—that’s why GIS isn’t for 
everyone.” 

For real estate investment pro- 
fessionals, who are used to evalu- 
ating acquisitions by how a prod- 
uct or service will immediately 
benefit the bottom line, GISes from 
ESRI and GeoVision may not be 
appealing until they’re easier to 
use and data is easier to buy. 

Instead, many are buying less 
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expensive desktop mapping sys- 
tems like MapInfo and Atlas GIS. 
“GIS is a new area to these users, 
and they’re not willing to risk 
their jobs on the purchase of high- 
end systems,” says Castle. “They 
buy the cheaper packages that do 
what they think they should do.” 

The user sites we talked to ech- 
oed similar likes and dislikes 
about the desktop mapping pro- 
grams on the market. On the wish 
list were programs that are easy to 
use, well-documented, and sup- 
ported by a reputable vendor. Pro- 
grams must have good error-han- 
dling capabilities and tie into ex- 
ternal databases like Oracle and 
dBase 2. They don’t want pro- 
grams that demand an excess of 
user time for customizing maps 
and data. They would also like to 
see improved annotation capabili- 
ties so they could put the names of 
cities and properties where they 
want them. 

Users predict their market will 
evolve from using desktop map- 
ping software, which allows them 
to look at one variable at a time, to 
software that will allow them to 


view and overlay several vari- 
ables—true GIS. “They may need 
thematic mapping at the moment, 
but when they realize the potential 
of GIS as a database tool, many 
firms will migrate up,” predicts 
Castle. His message before indus- 
try groups nationwide is clear: Re- 
organize databases on a GIS basis 
if you're truly committed to being 
“data-intensive.” Then, and only 
then, will GIS become a hot prop- 
erty for real estate, he says. 


A Matter of Time 

“We realize it’s a matter of time 
until mapping programs become 
more sophisticated and easier to 
use,” says Homart’s Brand. “When 
they do, I have long list of applica- 
tions to start working on.” 

KRA’s Schott agrees: “GIS will 
become more desirable with real 
estate professionals as the prod- 
ucts evolve and become more user- 
friendly. We’ve started to see an 
improved user orientation in some 


newer products, such as MapInfo 
for Windows.” Incorporating added 
capabilities in mapping programs 
to assess and “hot-link” databases, 
graphics, and word processing is 
essential if such products are to be- 
come widely used. 

Other real estate groups, pri- 
marily associated with insurance 
companies, are early converts to 
mapping programs. “They already 
have the data and can easily im- 
plement mapping as a research 
tool, often with existing person- 
nel,” notes Schott. “The burden of 
developing these systems falls 
upon the first users such as our- 
selves, but we are also in a position 
to benefit the most,” he says. 

Castle says that use of GIS may 
still be years away for many real 
estate companies. “GIS will proba- 
bly start with research depart- 
ments at money management 
firms. They'll buy into the technol- 
ogy during the next few years. The 
rest of the market will follow. 

“Expect an exponential growth 
curve once it starts,” he warns. 
“We're just still on the flat part of 
that curve.” CGW 
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Multimedia in the Lab 


Video, graphics, and text come together 
IN new interactive experimentation program 


By Jonn Webster 


ontrary to all the hype, 
multimedia isn’t every- 
where. 

While the product morsels pro- 
vided by multimedia software and 
hardware vendors may satisfy the 
hunger of graphic artists and busi- 
ness people, scientists and engi- 
neers are still looking for their 
slice of the pie. 

This virtually multimedia-free 
bastion may find the catalyst it 
needs in a recently developed Mac- 
intosh II-based interactive experi- 
mentation program called the 
Flexible Education Module, which, 
say its developers and multimedia 
industry observers, has the poten- 
tial to reshape traditional empiri- 
cal experimentation. The Flexible 
Education Module consists of sev- 
eral components that enable users 
to acquire, manipulate, visualize, 
and record data in the laboratory. 
Data taken directly from experi- 
mentation devices, such as oscillo- 
scopes, can be logged in chart for- 
mat, and videotaped images can 
show users exactly what causes 
the achieved results. 

Apple’s HyperCard is the heart 
and lifeblood of the system. It acts 
as the user interface to data acqui- 
sition units; enables users to con- 
trol many facets of the experiment; 
accesses database information; dis- 
plays graphics and live video; and 
provides a link to word processor, 
spreadsheet, and charting software 
to record results. 


John Webster is a freelance writer based in 


New York. 
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The real breakthrough, accord- 
ing to developer Dr. Chris Bor- 
kowski, who is now associate direc- 
tor of the Math/Science Learning 
Center at Rutgers University 
(New Brunswick, NJ), is the sys- 
tem’s interactivity. HyperCard’s 
user-programmable external com- 
mands (XCMDs) enable the sys- 
tem to acquire live data from a va- 
riety of devices, show students 
through live video and animation 
how the device works, and record 
that data in text and chart for- 
mats. Students can also access 
technical information—both text 
and digitized photos—describing 
the experimental process. 


The Module is already making a 
mark in classrooms at Rensselaer 
Polytechnic Institute (Troy, NY), 
where students use it as an inte- 
gral part of lab experiments; class- 
es at Rutgers are in the works. 
“You just didn’t see this kind of in- 
teractivity [before],” says Dr. Jack 
Wilson, director of the Anderson 
Center for Undergraduate Educa- 
tion at Rensselaer, the system’s 
birthplace. “You can have real 
data and at the same time build a 
mathematical model of that data, 
simulate the data you're calculat- 
ing with graphics, and see how simi- 
lar devices work through video.” 

Standard system hardware com- 


The Flexible Education Module combines full-motion video with text 
to elucidate a procedural point for plumbing hardware as part of an 
engineering course offered this fall at Rensselaer. 
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prises a Motorola 68030-based Mac 
II with at least 5M of RAM, an 
80M hard disk, and enough NuBus 
slots for a data-acquisition board 
and a 24-bit graphics board with 
video display capabilities. Initially, 
Borkowski used National Instru- 
ments’ NB-MIO-16A/D board and 
RasterOps’ (Santa Clara, CA) 364 
videographics board with Apple’s 
13-inch RGB monitor. Later itera- 
tions use RasterOps’ 32-bit video- 
graphics board, the 24STV. 

Enthusiasm from the system’s 
creators is echoed by multimedia 
industry analysts who cite the 
dearth of such applications in the 
scientific community. 
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of off-the-shelf multimedia products, 
and powerful platforms supporting 
the enormous processing power re- 
quired for high-end scientific visual- 
ization are not the platform of 
choice for multimedia software de- 
velopers. 

While it was still in its infancy 
from 1987 to 1989, the Flexible 
Education Module was part of two 
engineering courses at Rensselaer. 
In the initial experiment, a proto- 
type version of the Module was 
hooked up to a heat exchanger. 
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An interface within the Module is shown here. A student can, for 


instance, click on a designated icon to display a “Related Topics” 
window, or access a glossary by clicking on hot words within the text. 


“The Flexible Education Module] 
sounds pretty unique, especially 
pulling up the real-time data. I 
haven't heard of anyone else doing 
that,” says Nick Arnett, president 
and chief analyst at Multimedia 
Computing Corp. (Santa Clara, 
CA). For the first time, “two real- 
time worlds [data acquisition and 
audio/video] are colliding,” he says. 

The merging of multimedia and a 
widely used scientific experimenta- 
tion procedure should speed the ac- 
ceptance of video, graphics, and text 
integration in the scientific commu- 
nity, adds Arnett. Such acceptance 
has been slow going so far, primari- 
ly because the custom software pep- 
pering science labs prevents the use 
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From the start, HyperCard stacks 
played a part in managing all de- 
vices through XCMDs. 

For instance, the first card in the 
experiment-control and data-ac- 
quisition stack contains XCMDs 
that control the data acquisition 
board. Another card in the stack 
has XCMDs that record collected 
data in Cricket Graph (Computer 
Associates; South Bend, IN). Still 
other XCMDs receive fluid tem- 
perature data over a National In- 
struments interface connected to a 
Hewlett-Packard data-acquisition 
unit, and control fluid flow rates to 
and from the heat exchanger. 
Whenever students have trouble 
grasping a concept, the HyperCard 


database stack accesses textbook 
chapters which explain theories 
behind the heat exchanger perfor- 
mance analysis. Digitized photos of 
portions of the apparatus further 
illustrate the process. 

“(Chris] had all the technical 
documentation on-line, so when 
questions came up, students could 
see photos and text explaining 
things,” says Dr. Wilson of the An- 
derson Center for Undergraduate 
Education at Rensselaer. “He had 
the technical documentation and 
digital images stored as database 
information on each Mac’s hard 
disk, and videotape data could be 
shown in a Mac window.” 


The Module at Work 

This fall at Rensselaer, the Mod- 
ule has moved beyond its prototyp- 
ical heat exchange experiment to a 
general engineering course called 
the Laboratory Introduction to 
Embedded Control (LITEC). Pro- 
fessor Frank DiCesare and Bor- 
kowski created the course in hopes 
of using the Flexible Education 
Module as a main source to help 
students understand the design of 
an embedded control system. It 
also helps students learn how to 
“communicate” with a micro- 
processor in an engineering sys- 
tem—that is, how the microproces- 
sor translates electrical impulses 
into data intelligible to humans, 
and vice versa. 

“(The microprocessor experi- 
ment] uses the same basic technol- 
ogy as that in the heat exchange 
experiment. There are a number of 
upcoming projects that will set the 
tenor for multimedia in science 
and engineering,” claims Wilson. 

The latest version of the Module 
features Apple’s beefed-up operat- 
ing system, System 7.0, which be- 
gan shipping earlier this year. Spe- 
cifically, enhanced file-sharing ca- 
pabilities enable users to share 
files and folders located on any Ap- 
pleShare-networked Mac. With 
each Mac acting as a “virtual serv- 
er,” students can easily share ex- 
perimental data. 

The Module will also draw heavi- 
ly on System 7.0’s InterApplication 
Communication, which sets up dy- 
namic links between different appli- 
cations. For example, if data-acqui- 
sition figures in a LabView applica- 
tion change during the course of a 
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particular experiment, charts in 
Cricket Graph could automatically 
reflect those changes. 

Because Rensselaer’s Wilson 
wants to ensure maximum penetra- 
tion of the Module in the scientific 
community, his group is developing 
an IBM PC version that uses Asy- 
metrix Corp.’s (Bellevue, WA) Tool- 
Book as the media manager and Vid- 
eoLogic’s (Cambridge, MA) video- 
graphics boards to handle display 
functions. Meanwhile, HyperCard- 
to-ToolBook conversion utilities cur- 
rently in existence and under devel- 
opment will eventually enable users 
to port data back and forth between 
platforms, says Wilson. 

Combining the Modules with 
MPEG and JPEG, two emerging in- 
dustry standards in the fields of 
data compression and decompres- 
sion, will eventually allow digitized 
video data to be transferred over 
networks for real-time display. Such 
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a scenario would mean fewer video 
cassette recorders per PC in the 
classroom or laboratory. 
Meanwhile, on the Mac, Apple’s 
QuickTime time-based video and 
audio data manager integrated with 
System 7.0 brings a standard multi- 
media software manipulation sys- 
tem to users, streamlining media 
management. QuickTime also con- 
tains audio and video compression 
and decompression parameters to 
facilitate network transfer. 
Torchbearers of the Module hope 
these developments will help 
change the way in which scientific 
data is analyzed. “People will realize 
that, as a medium, technical materi- 
al and scientific data can be as illus- 


trative as video art and music,” says 
Wilson. CGW 


High-Flying Design 


By Greg MacNicol 


t was like trying to redesign an 

airplane in mid-flight. 

British Aerospace (BA) had com- 
missioned Ogle Design Limited 
(Letchworth, Hertfordshire, Eng- 
land) to refine and update the inte- 
rior design of its Jet Stream 41 air- 
craft. But not only had the contract 
from BA come seemingly out of the 
blue, the project timetable was 
tight: A full-scale mock-up of the 
aircraft had to be constructed in 
time for presentation at the 1991 
Paris Air Show, which was less 
than four months away. What’s 
more, the mock-up had to be pro- 
duction-ready and accurate, down 
to the most minute detail. 

It’s not that Ogle Design, a first- 
rate, full-service design facility, 
didn’t have the manpower for the 
job. The staff of 53—which includes 
numerous engineers and design- 
ers—regularly tackles difficult and 
elaborate model-making projects. 

Rather, the time constraints on 
the BA job were going to put to test 
the staffs resources. Working from 
a predefined cabin layout with nu- 
merous built-in technical con- 


Contributing editor Greg MacNicol is based 
in Santa Cruz, California. 
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straints, the Ogle designers had to 
produce a redesigned aircraft interi- 
or that would convey a greater feel- 
ing of roominess and luxury, with- 
out altering a single feature of the 
jet’s overall engineering design. 


In order to remain competitive, 
major industrial design companies 
like Ogle need to be able to re- 
spond to clients that demand fast 
turnaround and require on-going 
client approval, as does British 
Aerospace. To do this, Ogle Design 
turned to computer-aided industri- 
al design (CAID) technology. 

The Ogle staff believed that the 
simulation capability afforded by 
CAID technology would eventually 
become a critical adjunct to their 
design process. Via computers, 
they envisioned an improved and 
foreshortened design cycle that 
would integrate downstream engi- 
neering, tooling, and production. 

To that end, Paul Critchley, the 
company’s technology director, 
carefully researched the existing 
CAID marketplace. After an in- 
depth study of competing systems, 
including ones from Wavefront 
Technologies, Structural Dynamics 
Research Corporation (SDRC), Das- 
sault Systemes, and Computervi- 
sion, the staff selected the Alias de- 
sign system from Alias Research 
(Toronto, Ontario, Canada). 

According to Critchley, the Alias 
system, which runs on the 4D20 
workstation from Silicon Graphics 
Inc. (Mountain View, CA), provid- 
ed the Ogle designers with the cre- 


To convey a greater feeling of roominess and luxury without 
altering a single feature of the overall engineering design of this British 
Aerospace Jet Stream 41 aircraft, the British firm Ogle Design Limited, 
using an Alias/SG! computer graphics system, softened the shapes of 
the aircraft's side walls and ceiling panels and gave the edges of its 
bulkheads and galley a greater radius. 
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ative flexibility and robust design 
capabilities they required. 

“We sought a system that would 
allow our designers—who are not 
particularly computer-literate—to 
intuitively and exactly sculpt free- 
form curves and surfaces, as well 
as color and lighting characteris- 
tics,” Critchley says. “Further- 
more, design geometry was intend- 
ed to proceed from inception to in- 
tegrate with the engineering and 
manufacturing processes.” 

To create the mock-up, the de- 
sign team generated in Alias a 3D 
model of the aircraft that incorpo- 
rated 2D mechanical data from 
British Aerospace and 3D data 


APPLICATIONS 


to ensure that surface panel areas 
and weight limits consistently 
matched the specifications that 
had been issued by British Aero- 
space. “These integrated capabili- 
ties helped us to get it right the 
first time,” says Critchley. 

The Ogle designers used other 
Alias-specific capabilities so that 
trim materials were properly ap- 
plied in accordance with predefined 
fabric constraints. In fact, the de- 
signers were able to incorporate 
these production specifications into 


Detail in the side walls and ceiling panels of the aircraft could be 
checked in Alias early in the design process, decreasing the possibility 
of costly design errors. 


from a seat manufacturer. Then, 
chief model-maker Mike Walker 
(who had no prior computer experi- 
ence and had used the CAID sys- 
tem for only a year) made the mod- 
ifications to the interior design as 
envisioned by the design team. 
This involved softening the shapes 
of the aircraft’s side walls and ceil- 
ing panels and giving the edges of 
the bulkheads and galley a greater 
radius. The Ogle designers felt that 
shifting from hard lines to rounded 
surfaces in these areas was essen- 
tial to promote a feeling of a more 
open, less constraining space. 

The Alias system’s “Mass Prop- 
erties” capability, a function which 
provides a measure of weight, was 
used throughout the design process 


the model in the very early design 
stages. “We have found that the 
ability to interactively modify mod- 
els and visualize them rapidly is es- 
sential to an efficient design and en- 
gineering process,” says Alistair 
Mackenzie, director of business de- 
velopment for Ogle Design. 

Critchley marvels at the flow of 
the CAID process: “Ideas were de- 
veloped and visualized in their 
true perspective, and forms, colors, 
finishes, and lighting options were 
quickly and interactively refined, 
resulting in a significant reduction 
of time and costs in the prototype 
phase. | 

“In addition, Alias was used to 
reduce shadow effects and ensure 
smooth blends and curves; the 


Template option and Copy func- 
tions were used to control the radi- 
us of key areas that needed to be 
trimmed; and because the panel 
was intended for production, we 
were able to incorporate the physi- 
cal specifications for structural en- 
gineering assessment.” 

Once the design had been ap- 
proved by the client, the Ogle pro- 
totype shop used the model data to 
construct a superlative, 29-passen- 
ger aircraft mock-up—on time and 
under budget. In fact, according to 
Critchley, the Alias electronic 
model represented only 10 percent 
of the overall cost of the project, in- 
cluding production of a full-scale 
physical mock-up. 

Besides these benefits, the Ogle 
designers experienced significant 
secondary payoffs. During the 
course of the redesign, 3D images 
revealed several critical engineer- 
ing defects that otherwise may 
have remained undiscovered. For 
example, the Ogle designers dis- 
covered that the bathroom was too 
small, despite the 2D design speci- 
fication that appeared satisfactory. 
Engineers for British Aerospace 
were unconvinced—that is, until 
they saw the Alias 3D rendering 
for themselves. 


Unanticipated Payoff 

Thus, the designers appropriate- 
ly and inexpensively reconfigured 
the bathroom dimensions, rapidly 
exploring and testing new design 
possibilities using the Alias-gener- 
ated mock-up. 

Finally, the Ogle designers ex- 
perienced an additional—and un- 
anticipated—payoff from the Alias 
system: The firm was able to util- 
ize the Jet Stream model again in 
a completely different project, 
which called upon the design engi- 
neers to modify the existing Alias 
model to represent the aircraft in a 
30-passenger configuration for the 
US market. 

In short, the Alias design system 
allowed the Ogle design engineers 
to accurately, realistically, and 
rapidly visualize the interior of the 
aircraft before the mock-up was 
built, and then use the model 
specifications to construct the 
mock-up. Indeed, the computer- 
aided industrial design system en- 
abled the engineers to get their de- 
sign ideas off the ground. CGW 
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REVIEW 


Simulating Watercolor 


AXA's package brings traditional watercolor 
methods and effects fo the computer screen 


By Mike Morrison 


n order to create a sky scene in 

the medium of watercolor re- 

cently, I mixed equal parts of 
blue and blue-green with white to 
arrive at just the right shade. Add- 
ing a little more water to my 
brush, I picked up the new shade of 
blue. Then I began to make long, 
sweeping strokes. Not realizing 
how much water was already on 
my paper, however, I discovered 
that paint had smeared the wispy 
clouds that were part of my scene. 
“Thank goodness this is not the real 
thing,” I said to myself while click- 
ing on the Undo button. The blue 
smears magically disappeared. 

Such satisfying scenarios are 
common with AXA Watercolor, a 
new PC-based painting program 
from AXA Corp. (Irvine, CA) that 
simulates the environment of wa- 
tercolor painting. AXA Watercolor 
provides traditional artistic tools, 
as well as realistic water effects. 
As opposed to many other paint 
programs, the AXA approach is 
more natural for the artist, who is 
not forced to as high a degree to 
adapt to the conventions of the 
computer. 

The first thing I like to do with 
any new program is to see how far 
I can get without having to crack 
the manual. This little test tells 
me how much time and effort went 
into designing the user interface 
and often sets the pace for learning 
the system. AXA Watercolor 


Mike Morrison is a freelance writer and com- 
puter graphics consultant based in Brooklyn, 
New York. 
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passed the test successfully; in 
fact, I found the package to be very 
intuitive. Users can access every 
function of Watercolor through one 
simple control panel on the draw- 
ing screen. The clear, concise use 
of icons, in addition to the simpli- 
fied control panel, makes this pro- 
gram quite easy to learn. 

At the top of the control panel is 
a color menu containing 48 colors 
in four rows. The top 12 colors of 
the first row include (among oth- 
ers) the primary colors, black, 
white, and various shades of gray. 
The next two rows of 12 provide 
some popular watercolor shades, 
such as burnt umber, ultramarine, 
and alizarin crimson. The last row 
is allotted for colors that are mixed 
and saved by the user. 


At the center of the control pan- 
el is a color-mixing palette that 
can be used to combine any of the 
colors. To create a new color, you 
simply choose existing colors from 
the menu and paint them onto the 
palette. As you start to blend col- 
ors into each other, they begin to 
mix in a very realistic way. This 
mixing method is much easier 
than creating colors via RGB (Red, 
Green, Blue) or HLS (Hue, Lumi- 
nance, Saturation) settings or slid- 
ers, because it simulates the way 
that a watercolor artist really 
mixes colors. 

To explain, with AXA Watercol- 
or, the paint naturally blends 
(anti-aliases) with existing colors 
based on the current water set- 
tings of your paper and brush. Any 


A single control panel, with a central palette for mixing colors in the 
same way that a traditional watercolor artist does, adds to AXA 


Watercolor’s ease of use. 


MME VaterColar 


Courtesy of David Threadgold 


Courtesy of Mike Morrison 


artist will find the creation and 
mixing of colors to be very easy be- 
cause Watercolor uses a pigment 
color model instead of a direct light 
color model. When pigments are 
mixed on paper, colors are ab- 
sorbed, so the paint gets darker. 
On the other hand, direct light, 
such as what we see coming from a 
video monitor, works the opposite 
way. As you add colors, the result 
is brighter. Many paint programs 
use the direct light model—forcing 
artists to learn a new color model 
and abandon their knowledge of 
pigment colors. By modeling pig- 
ment colors, Watercolor proves it- 
self to be simple and intuitive. 

A limitation of the color system, 


puter graphics. Both the nylon and 
natural brushes simulate painting 
with a real brush, in that they run 
out of paint if your brush stroke 
becomes too long. The computer 
graphics brush, by contrast, never 
runs out of paint. 

One problem that I ran into with 
the brushes involves their stroke 
size limitation. While you can ad- 
just the shape and size of your 
brush, the largest brush stroke you 
can make is only about %4-inch 
wide. This situation can sometimes 
limit your creativity because large, 


A wealth of watercolor tools in this AXA image re-creates the effect 
of watercolor on paper, as seen in the impressionistic quality of the 
trees and mountain, the mottled texture of the grass, and the natural 
blending of the leopard’s spots into its skin. 


however, is that it only uses 16-bit 
color, and at times this situation 
can lead to banding, a diminish- 
ment of the smooth gradations 
from one color to the next. On the 
positive side, if a certain color ap- 
pears in your painting, you can use 
a Pick tool and copy that color into 
one of your custom color boxes. I 
found this feature very helpful, so 
much so that as my painting pro- 
gressed toward completion, I found 
myself picking almost all of my 
colors off the picture itself. 

AXA Watercolor lets you create 
up to six custom brushes. Each 
brush can be preset with a color, 
shape, and degree of wetness for 
quick access. The program simu- 
lates three types of brushes: nylon 
bristles, natural bristles, and com- 


84 


thick strokes must be created from 
many small, individual strokes. 

The bristles on your brush can 
also be defined as either flat, slant- 
ed, or round-tipped. This range of 
brush textures lets the user fur- 
ther simulate how a brush would 
naturally work on paper. Because 
these brush textures currently 
work only at certain levels of wa- 
ter and paint, achieving a dry- 
brush effect (in which you have 
very little paint on your brush so 
that the bristles leave stripes on 
the paper) is not possible. 

When painting, you have to be 
careful not to move the brush too 
fast. The software cannot keep up 
with all of the color mixing, brush 
type, and texture information if 
you move the brush quickly. Doing 


so results in a skipping effect, so 
that instead of painting a solid 
line, you will obtain a series of dots 
across the screen. I found this 
characteristic frustrating because 
it is very hard to make long, 
smooth, flowing lines when you’re 
forced to move very slowly. 

A setting exists that allows 
AXA users to dynamically control 
the amount of water on their “pa- 
per” so that it can change instantly 
from very wet to completely dry. 
This setting, along with the wet- 
ness of your brush, determines 
how much your colors will bleed. If 
you want sharp, crisp lines, you 
simply dry out the paper and your 
brush. If you need a little blending, 
water can be added to the brush, 
the paper, or both. In addition, by 
drying out the brush and turning 
up the water level of the paper, 
you can blend any colors already 
on the paper and get an interest- 
ing, rough, textured effect. This 
technique produces a very realistic 
brush stroke and blends colors in 
ways that I have only seen before 
with real paints. 


Tools of the Trade 

AXA Watercolor also provides 
many traditional tools, such as a 
sponge, which acts very realistical- 
ly by streaking the color in small, 
random lines from the center. A 
water tool can be used to simulate 
painting purely with water; this 
tool causes colors to run and blend 
randomly. Unfortunately, unlike 
traditional watercolor painting, in 
which water can smooth out large 
areas of paint, the water tool con- 
fines blending to a small area 
around the brush. 

In addition, an airbrush is avail- 
able, as is a spray gun for a tex- 
tured look, but, like the water tool 
and the sponge, they both have a 
very small range. Furthermore, all 
of the special tools tend to turn 
themselves off when you get close 
to the border of the screen. This 
tendency can leave sharp edges 
that then need to be cropped off. 

Lift-offs, which involve adding 
water to your brush (without any 
color) and painting over existing 
colors in order to lighten them, are 
accomplished the same way in AXA 
Watercolor as they are traditional- 
ly. “Dry lift-offs,” accomplished 
when the paper is dry, result in 
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lightened areas with sharp, crisp 
edges. If the paper is already wet 
during the process, then the resul- 
tant “wet lift-off’ produces lightened 
areas with smooth, soft edges. 

Another traditional technique 
simulated by AXA is the flat (or 
solid) wash. This technique lets the 
artist wash a solid color over a 
wide area. The software package, 
however, fails to provide a more 
complex type of wash, the graded 
wash, in which a color can be 
changed smoothly to another color 
or from one tone to another. 
Smoothly graded washes are one of 
the beauties of watercolor paint- 
ing, and it’s too bad that AXA Wa- 
tercolor does not offer this feature. 
If you want one color to fade to an- 
other, you have to mix and paint 
the in-between colors yourself. 

Because the AXA artist is work- 
ing on a digital canvas, he or she 
sometimes encounters new ways to 
replicate traditional techniques. 
For example, the traditional tool of 
masking, which allows you to 
physically mask off areas of your 
canvas so that clean, white areas 
of paper are left behind after paint- 
ing, takes a different direction 
with the AXA package. If you need 
a mask with Watercolor, you sim- 
ply set your paper’s water level to 
dry so that whatever color you 
choose to paint with will be com- 
pletely opaque. The opacity, which 
can later be reversed, accomplishes 
the same thing that traditional 
masking would. 

One traditional capability for 
which AXA has not yet found a 
computer paradigm is the provi- 
sion for varying paper types. While 
very interesting effects can be 
made with rough paper, Watercol- 
or only simulates smooth paper. 

The computerized approach to 
watercolor taken by AXA some- 
times spawns brand new tools alto- 
gether. One new tool found in the 
Watercolor package involves the 
ability to paint on multiple layers. 
Such a feature lets you test various 
ideas without affecting the origi- 
nal artwork. What is particularly 
interesting here is that you can 
blend colors from any previous lay- 
er without changing that layer. 
Some of these capabilities may 
seem a little daunting at first, but 
I agree with the assessment of Lee 
Land (a Hollywood, California- 
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based commercial artist) that 
“once you get used to the tools, it 
becomes very flexible.” 

AXA Watercolor comes in three 
versions based on your video 
adapter: Truevision Inc.’s (Indian- 
apolis) ATVista or Targa boards, 
or a compatible HiColor VGA 
board. The prices of these three 
software versions are $995, $795, 
and $295, respectively. 

While the ATVista version in- 
cludes extended tools for drawing 
straight lines, circles, ovals, and 
polygons, the Targa version only 
provides a zoom feature. The HiCol- 
or VGA version doesn’t even offer 
a zoom feature. Although such 
tools may seem like extras to a wa- 


enough, I found that my generic 
mouse gave me better performance 
than the tablet. AXA Watercolor is 
responsible for this situation, not 
the Summagraphics tablet. This 
situation can also occur with some 
models of tablets from Wacom Inc. 
(Paramus, NJ). With a tablet, cur- 
sor positioning is relative rather 
than absolute, so that it cannot be 
used to trace images. 

There seems to be a small para- 
dox, in that while Watercolor was 
designed for artists rather than 
computer users, the cost of hard- 
ware may rule out non-computer 
users. To put together an IBM- 
compatible ’286 or 386 system 
with 2M of EMS (Expanded Mem- 
ory System) and an ATVista video- 
graphics card could become expen- 
sive, easily costing $6000 or more. 
It seems that the best market for 


The best market for this software would be 
artists who already have a compufer system 
buf are searching for a fresh look. 


tercolor artist, the polygon fill tool 
is a necessity in order to compen- 
sate for the small brushes. 
Currently, these extended draw- 
ing tools only work with solid col- 
ors. For other watercolor effects, 
you still need to use the standard 
brushes. The zoom feature on the 
ATVista card is very useful; you 
can zoom in up to 32 times the 
original drawing size. If you are 
zoomed in, you can continue to 
work with and use any of the tools 
available. All versions provide a 
store and undo function for tempo- 
rarily storing the image, so that 
any mistake can be undone later. 
Solid color washes can be creat- 
ed by using the polygon fill tool in 
the ATVista version. In the Targa 
and HiColor VGA versions, solid 
color washes or fills must be made 
with the small, '4-inch brush, 
which can be very time-consum- 
ing. The ATVista version also of- 
fers a copy command, which allows 
you to select a region of your can- 
vas and copy it to another location. 
I had trouble getting my cursor 
to lock down on individual pixels 
when using a Summasketch II tab- 
let from Summagraphics Corp. 
(Seymour, CT). Surprisingly 


this program would be artists who 
already have a computer system 
but are searching for a fresh look 
for their illustrations. AXA Water- 
color would also make an excellent 
tool for schools. Its straightforward 
principles are easily learned and 
provide a good introduction to digi- 
tal painting. 

AXA is also opening up other 
doors by looking into versions of its 
software for other hardware plat- 
forms, such as the Macintosh and 
Silicon Graphics workstation. The 
Macintosh version would appeal to 
the large installed base of Mac us- 
ers in the art and design field. A 
Silicon Graphics version might re- 
solve some of the speed problems 
mentioned previously. 

AXA Watercolor 1.0 offers some 
very useful features and effects. I 
look forward to many enhance- 
ments and refinements in the fu- 
ture. With its excellent user inter- 
face, wealth of traditional water- 
color tools, and simple, realistic ap- 
proach to creating colors, I believe 
that the package, outside of the 
problem of initial investment, 
makes an excellent choice for an 
artist’s first step into the world of 
digital painting. CGW 
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The Perfect Partnership 
Of High-Performance Imaging 
And sophisticated Graphics. 


The future belongs to those who define it... Scientific Visualization markets, this means unprec- 
and the future of graphicsandimagingsystems  edented processing speeds of 25,000 polygons per 
has been defined by Intergraph® and VITec. second, 300 MOPS (Million Operations Per Second) 
Announcing the Intergraph ImageStation 6187", a and 18 MFLOPS on raster image data. 
new standard for RISC-based workstations that Open Environment 
tightly integrates the worlds of sophisticated graphics yy, ImageStation 6187 is fully compatible with all 
and high-performance imaging. other Intergraph RISC systems, and incorporates 
ImageStation 6187 available industry standards such as the X Window 
The ImageStation 6187 integrates VITec’s imaging System™, the UNIX™ Operating System, and leading 
chip-set with Intergraph’s EDGE II” networking protocols. 
graphics subsystem establishing a | NTErRGRAP?H For more information—or a 
new performance benchmark for Uy fara ok se Mii ae look at the future of workstation 
graphics andimaging workstations. & technology—call Intergraph 

For Application Developers Vite c at 800-826-3515 or 772-2700 in 
and users in GIS, C3I, Medical and Huntsville, Alabama. 


The Imaging Alliance. 


Intergraph is a registered trademark and EDGE II is a trademark of Intergraph Corporation. UNIX is a trademark of AT&T Bell Labs. X Window System isa 
trademark of MIT. Image Data courtesy of SPOT Image Corporation. 
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NOW Systems Sem : nar pages. There are no presentations, no 


February 9-14, 1992 provided ior emonsratin of some of 
Orlando, Florida mca canpeta anon 


application of what they have learned. 
All TypeWorld NOW Systems 

Seminar sessions are moderated by 
Frank Romano and Jack Powers. 


e Should 


@® Attend? 

Anyone involved in moderate 

to high level page production, Why Is It The 
which would include commercial @ @ @ NOW Systems Seminar? 
printing and publishing (except 

newspapers), Service bureaus, Back in 1979, when we began this series of seminars, we noticed that many users 
corporate / inplant and others. delayed the acquisition of cost-effective and productivity-enhancing products. They 
This seminar is especially valuable got caught in the “analysis paralysis’ syndrome. As they reviewed each system they 
to users of older, discontinued noted the unique characteristics of each competitor and developed a “spec” that no 
front-end systems. single product could meet. TypeWorld established its proprietary 


comparison approach to allow intelligent evaluation so that users could 
make meaningful systems decisons now. 


Personal Computer/Professional Desktop Publis 


In 1984 this session presented the first-ever comparison of desktop versus professional 
products and the market have matured. This session covers programs that run on IBM P 
Programs include: Aldus PageMaker, Bestinfo, Frame, Interleaf, Letraset, Magna, Parag 
Xerox Ventura, and others. 
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Systems suppliers include: Agfa, CAPS, Datalogics, Interleaf, Miles 33, Penta, Paragon (Bedford 
are the mini-based or UNIX workstation or networked systems that handle very high volumes of page 
points are used as the previous session so that registrants may compare all systems. 
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Free Optional Session: Video Film Festival 


A fascinating set of videos on various aspects of publishing technology. This session is free and available to ® 
any registrant of any session or their guest. e 
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Color Publishing Programs and Systems 


Attendees receive a detailed matrix of comparison for systems and programs 

that manipulate color graphics and pictures. Programs or systems include: 

Adobe PhotoShop, Agfa PIX, Catalyst, Autographx, Alias Full Color, Bestinfo, 
CyberChrome, Howtek, Intergraph DP/Studio, Letraset ColorStudio, LinoColor, 

Kodak Prophecy, Scitex, Unda, and others. Start now to learn this important technology. 
Learn how desktop-level programs and systems are competing with professional 
electronic pre-press systems . 


Thursday, February 13, 1992 
9am-9pm (includes lunch) 


PostScript Service Bureau Update 


A review of the latest status of the 1500+ PostScript service 
bureaus in the U.S. that are becoming the graphic studios, color 
separators, typographers, pre-press services and slide houses of 
the future. 


Friday, February 14,1992 
9am-Noon 
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Simple Solid Modeling 

Matra Datavision has announced Prel- 
ude/Solids, a CAD/CAM package that 
integrates solid modeling and a simple 
user interface. According to the compa- 
ny, the software contains many ad- 
vanced functions, such as the ability to 
display a model in section-cut or multi- 
ple orthogonal view. Yet, design attri- 
butes can be added, removed, or re- 


placed with a few easy commands. 
Price: $3995. A version for Matra Da- 
tavision is expected to be available in 
January. An edition for Silicon Graph- 
ics Indigo workstations is scheduled to 
ship in February. Matra Datavision 
(Tewksbury, MA). 
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Micro Cadam Upgrade 
Cadam has announced an upgrade of 
its entire family of Micro Cadam soft- 
ware for CAD/CAM/CAE. The compa- 
ny says the enhancements will result 
in increased productivity, improved 
data management, and heightened 
compatibility across all Cadam plat- 
forms. Each of the affected products is 
designated V1R3 (Version 1, Release 
3). Price: $500 (Geometry Interface 
V1R3); $1200 (83D V1R3); $1500 (Data 
Transfer V1R3); $1500 (Data Ex- 
change V1R3); $2995 (Cornerstone 
V1R3); $3995 (Plus V1R3). Cadam 
(Burbank, CA). 
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Engineering Software 

DSP Development has introduced DA- 
DiSP Version 3.0 for engineers and sci- 
entists. DADiSP (Data Analysis and 
Display) Version 3.0 includes hun- 
dreds of data reduction, mathematical, 
statistical, Fourier transform, peak 
analysis, and graphical tools, includ- 
ing 3D and 4D plotting capabilities. 
The program runs under X Windows 
on workstations from Sun, IBM, DEC, 
Hewlett-Packard, and Concurrent. It 
is also available for IBM-compatible 
ATs and PS/2s. Price: starts at $895. 
DSP Development (Cambridge, MA). 
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Wavefront for Alliant 
Alliant has announced that Visualizer 
Server Software from Wavefront Tech- 
nologies will now be available for the 
FX/2800 family of RISC-based parallel 
supercomputers. The port will let users 
run Wavefront modeling and anima- 
tion software on standard worksta- 
tions, and then send the images to an 
Alliant supercomputer, which will act 
as a shared-resource, high-perfor- 
mance rendering server. Users will be 
able to render multiple images simul- 
taneously and store the images on 
high-volume mass-storage devices. It 
is available immediately. Alliant Com- 
puter Systems Corp. (Littleton, MA). 
CIRCLE 157 ON INFORMATION CARD 


ViewSonic has released a high-end, 17- 
inch monitor. The new ViewSonic 17 
can display a full page of text or graph- 
ics in unlimited colors at .28mm dot 
pitch and up to 1280-by-1024 resolu- 
tion. Programmable preset modes let 
the user automatically configure the 
position and size of on-screen images. 
A separate degaussing control main- 
tains consistent, flicker-free color and 
display, preventing ghost images. The 
monitor can operate in any IBM, Mac 
II, or Sun environment. Price: $1999. 
The product is shipping. ViewSonic 
(Santa Fe Springs, CA). 

CIRCLE 158 ON INFORMATION CARD 


Radius Roll Outs 


Radius has announced two new prod- 
ucts: the Precision Color Display/20, 
and Saturn V multiprocessing soft- 
ware. The new 20-inch multifrequency 
display features 24-bit color and 
.3lmm dot pitch. Aimed at the mixed 
computing environment, the display 
supports virtually every standard 
graphics interface and resolution 
available for the Mac or IBM-compati- 
ble PC. The Saturn V software sup- 
plies multiprocessing capabilities to a 
Mac II or Quadra equipped with a Ra- 
dius Rocket processor. Under the soft- 
ware, the Rocket behaves as a second 
CPU that is independent of the Mac 
processor. A time-consuming activity, 
such as processing large image files, 
can be off-loaded to the Rocket, allow- 


ing another task to be done on the 
Mac. Price: $3299 (Precision Color Dis- 
play/20). The display is currently ship- 
ping. The Saturn V software is expect- 
ed to ship in the first quarter of 1992. 
Radius Inc. (San Jose, CA). 
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GPS Software 
MapInfo Corporation has introduced 


RealTime MapInfo, a PC-based pro- 
gram that tracks and monitors moving 
objects through global positioning sys- 
tem (GPS) satellite technology. The 
company notes that RealTime MapInfo 
uses the same satellites that were im- 
plemented by the US Defense Depart- 
ment to plan military strategy and 
Oversee troop movements for Opera- 
tion Desert Storm. The new applica- 
tion is currently being beta-tested at 
engineering, utility, and transporta- 
tion sites. MapInfo Corp. (Troy, NY). 
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Geoprocessing in Windows 

Erdas has introduced Imagine, a geo- 
processing package that offers a GUI 
which supports X Windows, as well as 
an image viewer equipped with virtual 
lookup tables and interactive color as- 
signments. Additional capabilities in- 


clude spatial and statistical modeling, 
map composition, attribute handling, 
and advanced image processing. Ac- 
cording to the company, a version for 
Sun Sparcstations is available now, 
and editions for Data General, DEC, 
Hewlett-Packard, IBM, and Silicon 
Graphics workstations will ship in 
1992. Erdas Inc. (Atlanta). 
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GIS Data Collection 

Magellan has upgraded its NAV 1000 
Pro, a hand-held tool that collects posi- 
tion information for GIS databases. 
The NAV 1000 Pro lets users employ 
the US government’s global position- 


COMPUTER GRAPHICS WORLD NOVEMBER 1991 


Get the FREE FACTS Fast -- By FAX -- 978-832-9295! 


S22 8. 


Reader 


information Card 
DECEMBER 1991 EXPIRES MAR. 1992 


PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY 


TELEPHONE 


YES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER 
GRAPHICS WORLD 


oe, Ee Se ee ee. | — ) | ee 


1. PRIMARY BUSINESS file 
(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 
OR INDUSTRY.) 
(] Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 
(1) Computers and Peripherals Manufacturing 
CL) VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 
() Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 
08 () Architecture, Engineering, Construction, including Space Planning 
10 (J Financial including Banking, Real Estate, insurance and Brokerage 
12 () Distribution including Wholesale, Retail, Restaurant, and Food Chains 
14 ( Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
Trucking, and Air Freight 
C Utilities, Pipelines, Communications and Common Carriers 


16 
' 18 ©) Personal and Business Services including Medical, Legal and Accounting 
20 


(] Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 


Cartography, Astronomy, and Biology 

1) Government-Military, Federal, State or Local 

() Non-Manufacturing Industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 


22 ( Scientific and Educational Research Organizations including Geological, Marine, 
4 


C1) Other (please specify) 


. ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 
AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 
A.C)YES B.LJNO 


26 

28 () Educational Institutions 
38 
2 


Reader 


information Card 
DECEMBER 1991 EXPIRES MAR. 1992 


PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY 


TELEPHONE 


VES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER 
GRAPHICS WORLD 


ES ee 


1. PRIMARY BUSINESS R112 
(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 
OR INDUSTRY.) 

02 (J Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

04 () Computers and Peripherals Manufacturing 

05 () VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 

06 (J Automotive, Aerospace, Machinery, industrial Equipment, Process & Other 
Manufacturing Industries 

08 (J Architecture, Engineering, Construction, including Space Planning 

10 () Financial including Banking, Real Estate, Insurance and Brokerage 

12 ( Distribution including Wholesale, Retail, Restaurant, and Food Chains 

14 (1 Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
Trucking, and Air Freight 

16 CL Utilities, Pipelines, Communications and Common Carriers 

18 () Personal and Business Services including Medical, Legal and Accounting 

20 () Business Services including Printing, Publishing, Advertising and 
Television/Motion Picture Production and Design Studios 

22 (J Scientific and Educational Research Organizations including Geological, Marine, 
Cartography, Astronomy, and Biology 

24 (1 Government-Military, Federal, State or Local 

26 (1) Non-Manufacturing Industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 

28 () Educational Institutions 

38 (J Other (please specify) 

2 


. ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 
AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 
A.CUYES B.CJNO 


09 0 HP/Apolio 


COMPUTER ORARTECS. WORLD 


pcacomee CIRCLE THE oe ron FREE INFORMATION. 


72 73 74 75 76 77 78 79 80 


“47 48 49 50 51. 
7 68 69 70 71 


235 236 237 238 239 240 


WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 


3 
(PLEASE CHECK ONE BOX ONLY) 
A. () Corporate Management F. () Data Processing Staff 
B. () Design/Engineering Management G. © Creative/Graphic Design 
C. (©) Production/Operations Mgmt. H. () Marketing 
D. () Data Processing Management I. (J Consulting 
E. () Design/Engineering Staff J. (J Other (please specify) ‘ania 
4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 


(PLEASE CHECK ALL THAT APPLY) 


03 () Mechanical CAD/CAM/CAE/CIM 31 () Videotex/Interactive Video 

07 (J Electronic CAD/CAE 35 () Graphic Arts/Advertising 

11 (J Architectural CAD 39 () Electronic Publishing/Pre-Press 
15 () Mapping 43 () Image Processing 

19 () Medical & Scientific 47 () Technical Documentation 

23 () Business & Presentation Graphics 51 () Training/Simulation 

27 © Video/Film/Animation 59 ([) Other (please specify) 

5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 


- 


PLEASE CHECK ALL THAT APPLY) 


04 () Software 36 () Monitors 
08 () Printers and/or plotters 40 () Image Processing Equipment 
12 () Personal Computers 44 () Video Equipment 
16 () Workstations 48 () Networking Systems/Modems 
20 () Minicomputers 52 (1 Storage Devices 
24 () Mainframes 56 ([) Presentation Systems (including Film 
28 () Boards Records, Screen Displays) 
32 (J) Input Devices (including Scanner 60 () Supplies & Accessories 
Data Tablets, Digitizers) 68 ([) None of the Above 


6. DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
PC’S/WORKSTATIONS? 
(PLEASE CHECK ALL THAT APPLY) 
01 (J) Macintosh/Apple 
05 () IBM/IBM compatible 
09 [) HP/Apollo 


13 (1) DEC 
17 () Sun 
21 () Other (please specify) 


BERBER SESSERVESSHSSESSSSSSTSSCSSSSHSSSSESSRSSSKSESSSSSSSSSSESSSSSTESSHERSASSHESSSTSER SSS HSSESESSSSSSSSSASSSCHESSSSSSSCSSSSSSSSSSSSSSSBSSSSSG! 


COMPUTER GRAPHICS WORLD 


PLEASE CIRCLE THE NUMBER FOR FREE INFORMATION 


49 50 51 52 53 54 55 56 57 58 59 60 
Il 72 73 f6 10° 1% 77 


1 122 123 oy 125 126 127 128 128 130 131 132 133 134 135 136 137 138 139 140 
142 143 144 145 Lal Ae 148 149 150 151 152 153 cad JSS 156 157 158 159 160 


WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 


3. 
(PLEASE CHECK ONE BOX ONLY) 

A. (©) Corporate Management F. () Data Processing Staff 

B. () Design/Engineering Management G. (©) Creative/Graphic Design 

C. (J Production/Operations Mgmt. H. () Marketing 

D. (© Data Processing Management 1. (©) Consulting 

E. () Design/Engineering Staff J. ( Other (please specify) 

4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 

03 () Mechanical CAD/CAM/CAE/CIM 31 () Videotex/Interactive Video 

07 (J Electronic CAD/CAE 35 () Graphic Arts/Advertising 

11 (1) Architectural CAD 39 (1) Electronic Publishing/Pre-Press 

15 LC) Mapping 43 (_ Image Processing 

19 [J Medical & Scientific 47 () Technical Documentation 

23 () Business & Presentation Graphics 51 (1) Training/Simulation 

27 ( Video/Film/Animation 59 [) Other (please specify) 

5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 


(PLEASE CHECK ALL THAT APPLY) 


04 [) Software 36 [) Monitors 
08 () Printers and/or plotters 40 () Image Processing Equipment 
12 () Personal Computers 44 ([) Video Equipment 
16 (1 Workstations 48 () Networking Systems/Modems 
20 () Minicomputers 52 LL] Storage Devices 
24 () Mainframes 56 L) Presentation Systems (including Film 
28 () Boards Records, Screen Displays) 
32 (Input Devices (including Scanner 60 (J) Supplies & Accessories 
Data Tablets, Digitizers) 68 [) None of the Above | 


6. DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
PC’S/WORKSTATIONS? 
(PLEASE CHECK ALL THAT APPLY) 
01 () Macintosh/Apple 
05 (J IBM/IBM compatible 


13 (1) DEC 
17 © Sun 
21 () Other (please specify) 


NO POSTAGE 
NECESSARY 


IF MAILED 


Comments on Editorial 


sage IN THE 
Material in this Issue: UNITED STATES 


SEDO Ra 
EERIE LAI OL, 
REE Rib SS aS 

| 
PAPAS 


Q) 
Ss 
hr 
> 
9 
n 
m 
ar 
lw 
Y 
~ 
OD 
is 
R 
x< 
© 
= 
ny 
Oo 
O) 
‘. 
NO 
Ke) 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 3 TULSA, OK 74101 


POSTAGE PAID BY ADDRESSEE 


COMPUTER GRAPHICS WORLD 


P. O. Box 21638 
Tulsa, OK 74121-9922 


| 
| 


Comments on Editorial 


Material in this Issue: UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 3 TULSA, OK 74101 


POSTAGE PAID BY ADDRESSEE 


P. O. Box 21638 
Tulsa, OK 74121-9922 


ing system (GPS) satellites to locate, 
describe, and analyze sites worldwide. 
Newly enhanced post-processing soft- 
ware allows for the creation of ASCII 
files, which interface easily with most 
GISes. Faster data collection and 
greater accuracy are among further 
improvements to the tool. Price: $3750. 
The product is shipping. Magellan Sys- 
tems Corp. (San Dimas, CA). 


CIRCLE 162 ON iy tae CARD S| \4 
Cpe Vs ae 


42ppm Laser Printer 
SRS Imaging has introduced the 
Imager 1200L, a 600dpi newsprint- 
compatible laser printer. The Unix- 
based Imager 1200L produces Post- 
script-quality, 11-by-17-format output 
at 12 pages per minute. The company 
explains that its use of a SCSI inter- 
face affords a data-transfer rate of up 
to five million characters per second, 
compared to rates of 1900 to 3800 char- 
acters per second for standard inter- 
faces. The printer supports all Unix 
print queuing mechanisms. Price: 
$11,995. The product is shipping. SRS 
Imaging (Irvine, CA). 

CIRCLE 163 ON INFORMATION CARD 


Color Ink-Jet Plotter 


Enter Computer has introduced Nova- 
Jet, an E-size color ink-jet plotter. The 
company claims that NovaJet blends 
the brilliant hues of traditional pen 
plotting with cleaner technology and 
three to eight times greater through- 
put and output. Vector-to-raster con- 
version is handled internally by a cus- 
tom VLSI, eliminating the need for an 
add-in card or software. The designer 
can decide between resolutions of 150- 
by-150 and 300-by-300 dpi in unidirec- 
tional or bidirectional mode. Up to 256 
user-selectable colors are available. 
Enter Computer Inc. (San Diego). 
CIRCLE 164 ON INFORMATION CARD 


Thermal Dye Printer 

Sony has introduced the UP-D7000 
printer, which uses thermal dye-trans- 
fer sublimation technology to print on to 
letter-size paper and transparency ma- 
terial in color and in black and white. 
The company reports that the printer 
can produce 9.1-by-7.9-inch color prints 
at 163 dpi in about two minutes, less 
than half the time of competitive print- 
ers. The use of a SCSI interface permits 
the printer to connect to a variety of 
computers. The product is targeted at 
such environments as design studios, ad 
agencies, and prepress trade shops. Sony 
Corporation of America (Park Ridge, NJ). 
CIRCLE 165 ON INFORMATION CARD 
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Solid-ink Printer 


Dataproducts has announced Jolt, a 
solid-ink color printer. The company 
says that Jolt is designed to produce 
output comparable to that of a laser 
printer while printing on papers typi- 
cally found in the office environment. 
One version of the printer attaches to 
IBM-compatible PCs. Another version, 
equipped with a Postscript Level 2 con- 
troller, can be used with either an 
IBM-compatible or a Mac computer. 
Price: $4995 (IBM-compatible version); 
$5995 (Postscript version). It was ex- 
pected to ship by the end of the year. 
Dataproducts (Woodland Hills, CA). 


CIRCLE 166 ON INFORMATION CARD 


Grander Rio 

AT&T GSL has enhanced its Rio 2D 
design program. According to the com- 
pany, Rio 5.0 runs twice as fast as the 
previous version of the program. The 
package also encompasses several new 
features, including queue editing, hot 


keys for rendering and zapping, and 
drawing modes for rectangles, circles, 
squares, and ellipses. The upgrade op- 
erates on a 7386 or 7486 PC with a 
math coprocessor, a mouse or tablet, 
and a minimum of 4M of extended 
memory and a 20M hard drive. Price: 
$1795. Rio 5.0 is shipping. AT&T 
Graphics Software Labs (Indianapolis). 
CIRCLE 167 ON INFORMATION CARD 


Videomedia Animation 
Videomedia has announced animation 
products for its V-LAN Universal Con- 
trol Network. A new animation soft- 
ware application, Auto-PICT, which is 
now shipping, lets Mac II users export 
-PICS and .PICT files to videotape or 
videodisk. Additionally, video frames 
can be digitized and saved as .PICS 
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and .PICT files. An animation control- 
ler, Pace (also shipping), allows users 
of IBM-compatible and Macintosh 
computers to manage up to 31 video 
devices. Specific capabilities of the con- 
troller include slow-motion control and 
front-panel switchable node address- 
ing. Videomedia (Sunnyvale, CA). 
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Compaq Upgrade 
Compaq has announced that new mod- 
els of the Compaq Deskpro 386N Per- 
sonal Computer will include Advanced 
VGA and 2M of memory as standard 
features. The new Advanced VGA 
Subsystem incorporates a 132-column 
display, allowing large amounts of 
data to be viewed in data-intensive en- 
vironments, and a new graphics accel- 
erator. The company says the accelera- 
tor speeds performance by up to 25 per- 
cent in windowed environments. The 
subsystem supports 256 colors at 640- 
by-480 resolution. Compaq Computer 
Corp. (Houston). 

CIRCLE 173 ON INFORMATION CARD 


A Lot of DRAM 

Advanced Integration Research has in- 
troduced AView-1, a high-end Su- 
perVGA board for IBM AT- and XT- 
compatible computers. The company 
says that the board can be configured 
to provide up to 1M of DRAM, making 
it suited for Microsoft Windows, IBM 
OS/2, Autocad, and other GUI environ- 
ments. The product works with inter- 
laced as well as noninterlaced moni- 
tors. It is currently being marketed to 
OEMs. Price: starts at $195. Advanced 
Integration Research. (San Jose, CA). 
CIRCLE 174 ON INFORMATION CARD 


All in One Sun 

Sun has released the SparcEngine 
IPX, a 9-by-9.7-inch board that incor- 
porates a graphics accelerator and eve- 
ry other function of the Sparcstation 
IPX workstation. The graphics acceler- 
ator has been compressed into a single 
chip, which is mounted to a 40MHz 
CPU board that contains two SBus 
slots, along with GX graphics, audio, 
SCSI, cache memory, Ethernet 
networking, and other capabilities. 
The board comes with 16M of memory, 
expandable to 64M. Price: $9000. The 
product is shipping. Sun Microsystems 
Inc. (Mountain View, CA). 

CIRCLE 175 ON INFORMATION CARD 
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Graphics Accelerator 
Beaver Computer Corporation has an- 
nounced Tiga-10, a graphics accelera- 
tor board. The company says that the 
Tiga-10 can run Windows and Autocad 
applications 45 times faster than a 
standard SuperVGA board. The board 
displays 256 colors at 1024-by-768 res- 
olution. An optional daughterboard, 
featuring 800-by-600-by-16 color 
graphics, connects directly to the 
board, saving an expansion slot. The 
board is available. Price: $495 (Tiga- 
10/40MHz); $595 (Tiga-10/60MHz); 
$100 (daughterboard). Beaver Com- 
puter Corp. (San Jose, CA). 
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Proof in Postscript 

3M has introduced the Desktop Color 
Proofing System, a proofing system 
that uses Postscript files from the Mac. 
The system includes a thermal dye- 
sublimation printer, plus proprietary 
software that simulates various print- 
ing processes, letting the user choose 
between newsprint, magazine, and tra- 
ditional styles. The printer creates 
four-color images on specially treated 
paper. When a ribbon is heated, the 
dyes migrate. A Postscript interpreter, 
also on the printer, enables production 
of up to 300 continuous-tone pixels per 
inch. 3M Printing and Publishing Sys- 
tems Div. (St. Paul, MN). 

CIRCLE 177 ON INFORMATION CARD 


Publishing System 

Goldleaf has announced the Goldleaf- 
ComputerBild Publishing System. The 
turnkey system incorporates a worksta- 
tion and two software packages, one for 
photo-retouching and digital lithog- 
raphy, and the other for page layout, 
type design, and line-art production. 
Built around a 32MHz motherboard, the 
workstation boasts an accelerated video 
display card containing a graphics co- 
processor, plus a screen processor board 
that uses the coprocessor to perform 
high-speed halftone screening calcula- 
tions. Goldleaf Publishing Inc. (Lark- 
spur, CA). 
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VGA to Video 

IEV has introduced the VGA Broad- 
caster Board, for transforming VGA 
graphics to video. The product, which 
connects to an existing VGA card’s fea- 


ture connector, lets the user record the 
contents of a computer screen to a VCR, 
display them on a TV, or project them 
with a video projector. An optional Con- 
tinuous Edge Graphics chip adds anti- 
alias capabilities and 700,000 colors. 
The board supports all standard VGA, 
EGA, CGA, and MCGA graphics and 
text modes, and all extended VGA 
modes up to 768-by-480-by-256 colors. 
IEV Corp. (Salt Lake City). 
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Snapshot Images 

BioScan has announced Snapshot+, 
an image processing application, and 
an upgrade to Optimas, an existing 
image analysis package. Snapshot + 
comes with contrast enhancement, 
psuedo-color, image retouching, and 
other entry-level tools. Optimas Ver- 
sion 3.0 features new utilities for color 
object analysis, spatial decalibration, 
advanced particle analysis, and FFT, 
as well as support for four new frame- 
grabbers. The products are shipping. 
Bioscan (Edmonds, WA). 
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Ride the PV-Wave 


Precision Visuals has introduced a 
new edition of PV-Wave, an interac- 
tive program that uses graphics and 
analytical techniques to interpret 
large amounts of data quickly. The ap- 
plication is offered in a command ver- 
sion for programmers, and a point-and- 
click version for nonprogrammers. The 
new Command Language Version 3.1 
adds support for IBM RS/6000 and HP 
Apollo 9000 Series 700 systems, allow- 
ing users to share a single tape with 
users of DEC, Sun, Silicon Graphics, 
and HP 9000 Series 300/400 systems 
on a multivendor network. Precision 
Visuals (Boulder, CO). 
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Polymer Modeling 

Biosym Technologies has announced 
an integrated suite of advanced poly- 
mer modeling tools. Accessible 
through Insight II, the company’s mo- 
lecular modeling interface, the tools 
include Polymizer, for 3D modeling; 
RIS, for calculating statistical proper- 
ties of single polymer chains; Phase 
Diagram, for exploring temperatures 
and compositions; Interphases, for in- 
vestigating thin films; Amorphous 
Cell, for analyzing dense amorphous 
polymer systems; and QPSR, for quick 
predictions on a broad range of proper- 
ties. The six polymer products and In- 
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sight II are currently available for Sili- 
con Graphics workstations. They will 
also be available for IBM workstations 
later this month. Biosym Technologies 
Inc. (San Diego). 
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Data Transport Interface 
Wavetracer has announced an interface 
between its 3D, massively parallel Data 
Transport Computer (DTC) and the Sili- 
con Graphics family of workstations and 
computing systems. The DTC offers 
data I/O of more than one billion bytes 
per second. The 3D machine is designed 
to provide high-performance processing 
and visualization of complex problems 
in scientific computing. The new inter- 
face lets the DTC use a RISC-based Iris, 
Personal Iris, or [ris Power computer as 
host processor. Wavetracer (Acton, MA). 
CIRCLE 183 ON INFORMATION CARD 


Portable Color PC 

Compaq has announced a portable col- 
or PC—the Compaq Portable 486c— 
which uses thin-film transistor (TFT) 
active-matrix technology, a hot cath- 
ode backlit panel, and the Compaq Ad- 
vanced Video Graphics system to dis- 
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play up to 256 colors at 640-by-480 res- 
olution. Screen response time is less 
than 50 milliseconds. The computer 
comes in two editions: the Model 120, 
offering a 120M fixed disk drive, and 
the Model 210, with a 210M fixed disk 
drive. Price: $9999 (Model 120); 
$10,999 (Model 210). Shipments are 
slated to start during the fourth quar- 
ter. Compaq (Houston). 
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Mac Ilfx Upgrade Utility 


Sixty Eight Thousand Inc. has an- 
nounced Dash the FX, an upgrade pro- 
gram for Mac IIfx users without an av- 


enue to Apple’s new 68040 Quadra. By 
sending a Mac IIfx to the company, the 
user can have the machine upgraded 
to a Dash 30fx, a 68030-based tower 
workstation accelerated to 50MHz. 
The company says that the product ac- 
commodates more than twice the 
amount of drive storage and options as 
does the Quadra. Also, unlike the Quad- 
ra, it boasts a coprocessor capable of 
asynchronous as well as synchronous 
service. Price: $3995. Sixty Eight 
Thousand Inc. (Scotts Valley, CA). 
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“Pentop” Computer 
Momenta Corporation has announced 
Momenta, a combination pen-based 
and notebook computer. The Momenta 
“pentop” computer serves as a pen- 
based computer when an electronic 
stylus is used. It acts as a notebook 
computer when a keyboard is at- 
tached. In the notebook mode, the pen- 
top runs MS-DOS and Windows soft- 
ware. In the pen-based mode, it runs 
special software from the company and 
third-party vendors. The ’386-based 
computer comes with a built-in fax and 
data modem. Price: $4995. Shipment 
was expected in November. Momenta 
Corporation (Mountain View, CA). 
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Register 


Frost & Sullivan’s 14th Annual Strategic Conference: 


omputer Graphics ’9 


Hardware and Software Assessments and Forecasts 


Chairman: Carl Machover, President, Machover Associates 
February 10-12, 1992 
Buena Vista Palace, Walt Disney World Village, Lake Buena Vista, Florida 


Today! 


TOPICS INCLUDE: 

™ Opportunities in visualization 

m@ Where is hardware going? 
. .. workstations, terminals, hardcopy, 
input ports, stereo, HDTV, graphic ports 

@ Other new opportunities including current 
status EC 92 


Exploring buying plans of computer 
graphics users 

Looking at market and tools of 
multimedia 


New directions in CAD/CAM including 
expert systems and industrial 3D design 
... and more 


For further information, or to register: 


Phone: 212/233-1080 © Fax: 212/619-0831 
Ask for Carol Every 


Frost & Sullivan, Inc. 106 Fulton Street, New York, NY 10038 
“Early Knowledge is Marketplace Advantage " 
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DOS Reference 


Written for MS-DOS and PC-DOS us- 
ers, DOS: The Pocket Reference covers 
all versions of DOS, including DOS 
Version 5. The book also provides de- 
scriptions and examples, along with 
tips. Each command is listed in alpha- 
betical order. Osborne McGraw-Hill 
(Berkeley, CA), 218 pages, $9.95. 
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Computer Illustration 


Illustrating Computer Documentation: 
The Art of Presenting Information 
Graphically on Paper and Online pro- 
vides tips for solving illustration prob- 
lems. The book covers planning graph- 
ics, photographs vs. line drawings, 
electronically linked text and graphics, 
and graphics online. John Wiley & 
Sons (New York), 313 pages, $32.95. 
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Digital Directory 

American Showcase (New York) has 
announced the availability of the New 
Media Showcase: The Digital Source- 
book, which provides 52 pages of full- 
color, computer-generated images and 
more than 7000 listings. The directory 
lists the names and locations of graph- 


ic designers, service bureaus, video fa- 
cilities, multimedia producers, photog- 
raphers, illustrators, industry organi- 
zations, optical storage system compa- 
nies, consultants, and hardware and 
software vendors. 124 pages, $30. 
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PC User’s Guide 


The PC User’s Guide provides instruc- 
tions on how to set up and understand 
your IBM PC or compatible. The book 
contains information on operating sys- 
tems, application software, disk drives, 
and more. Osborne McGraw-Hill 
(Berkeley, CA), 725 pages, $29.95. 
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DOS Overview 


Osborne McGraw-Hill (Berkeley, CA) 
announces the availability of DOS: 
The New Computer Reference, which 
focuses on every area including DOS 5. 
The book contains a beginner’s section, 
concepts, summaries, and terms along 
with instructions on how to use Debug. 
An optional companion disk contains 


the Debug script files presented in the 
book, along with other commands. 
1124 pages, $24.95; $9.95 for disk. 
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Multimedia Study 


Frost & Sullivan’s (New York) 325- 
page study entitled The US Market for 
Multimedia Equipment Systems and 
Peripherals (#A2383) analyzes the de- 
velopments occuring in the market for 
computer-generated presentation and 
forecasts the future of the $4.2 billion 
market. Price: $2650. 
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Graphics Glossary 


The Graphic Arts Education and Re- 
search Foundation (Reston, VA) has 
released its Glossary of Graphic Arts 
Terms. The glossary will be updated 
annually. $35 for GAERF members, 
$50 for non-members. 
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Software Buyer’s Guide 


Written for professionals and business 
managers, Software Buyer’s Handbook 
provides the information needed to se- 
lect and purchase application software. 
Tactical Technologies (Harvard, MA), 
320 pages, $69. 
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1. Applications of Computer Graphics $12.00 

Cross selection of the varied applications ; Please send me the following COMPUTER GRAPHICS WORLD Reprints. 

using computer graphics, 32 pgs. : Enclosed you will find my check or money order for: 
ze. CAD/CAM $12.00 Reprint # Title Cost Total 

Reaching out to solid modeling and : $ $ 

industrial design, 32 pgs. i 
3. Computer Graphics in Animation $ 7.00 

The challenge of creating realistic characters, 16 pgs. i 
4. Business Presentation $12.00 : 

Business presentation to corporate animation, 32 pgs. i 
S. The Dawning of 3D GIS and Desktop Mapping $ 7.00 é 

As 3D GIS emerges desktop mapping systems solves : 

strategic business problems, 16 pgs. Berane asin 
6. Landscape and Site Design $12.00 | besa Subtotal $ 

Walk with computer graphics through architectural ¢ Company 

landscape & design, 32 pgs. : Title Tax $ 
7. Graphics in Medical Research $ 9.50 Ringo 

From research to treatment, 24 pgs. i ; 
8. Graphic Arts $ 7.00 3 City _____St a aes 

Developers are overcoming the complexities of color : Telephone 

ublishing and reproduction, 16 pgs. 
9 pn alive 2 ira Pg J Make checks payable to: COMPUTER GRAPHICS WORLD 
- Co py nces | $ 5.00 AZ, CA, CO, CT, DE, IL, KS, MA, NJ, NY, OH, OK, PA, TN 
Joins the fast lane of computer graphics, 8 pgs. and TX residents add tax. 
10. The Market at Large $3.50 J : 
The computer graphics market will grow to ener ade saci ak 
$50 billion in the 90's, 4 pgs. 
5 P.O. BOX 987 Westford, MA 01886 Telephone: (508) 392-2157 
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8-11 1991 Winter Simula- 
tion Conference sponsored 
by ACM/SIGSIM, ASA, 
IEEE/CS, IEEE/SMCS, IIE, 
NIST, ORSA, SCS, and 
TIMS/CS; held in Phoenix, 
AZ. Contact: Ms. Jenny 
Mishler, Publicity Chair, 
Pritsker Corp., POB 2413, 
West Lafayette, IN 47906; 
317/420-6102. 


11-12 Flat Information 
Displays Conference and 
Exhibition sponsored by In- 
formation Associates; held 
in Santa Clara, CA. Con- 
tact: Mr. Murray Disman, 
Information Associates, 
1259 El Camino Real #231, 
Menlo Park, CA 94025; 
415/322-0247. 


16-19 The World Con- 
gress on Expert Systems ’91 
sponsored by Congrex; held 
in Orlando, FL. Contact: 
Ms. Alison Davis, Congrex, 
7315 Wisconsin Avenue, 
Suite 606 West, Bethesda, 
MD 20814; 301/469-3355. 


HiRes QFX™ 


Digital Retouching, 
Photocomposition 
and Special Effects 


Demonstrating the power 
and flexibility of HiRes QFX, 
Retro was assembled 

from five 8x10 and twelve 


4-7 CAD/CAM/CAE/CIM 
Applications for Manufac- 
turing and Productivity 
sponsored by World Com- 
puter Graphics Association 
Inc.; held in Berlin, Germa- 
ny. Contact: World Comput- 
er Graphics Association 
Inc., 2033 M Street, N.W., 
Suite 399, Washington, DC 
20036; 202/775-9556. 


8-44 Color Connection 3 
conference sponsored by 
Graphic Communications 
Association and Davis Inc.; 
held in San Francisco. Con- 
tact: Graphic Communica- 
tions Association, 100 Dain- 
gerfield Road, Alexandria, 
VA 22314-2804; 703/519- 
8160. 


2-1/4 transparencies { : 


HiRes QFX, the program that brings image processing, 
editing and special effects to high resolution digital 
graphics, now adds pressure sensitive Brushes, 
SuperTile™, SmarFill™ and multiple cell paint buffers. 
HiRes QFX is the most flexible, comprehensive and 
practical way of creating and manipulating true high 
resolution images on a PC. HiRes QFX was designed 
for graphics professionals who need both graphics 
sophistication and productivity. Functions like the Pro- 
cessing Queue which allows unattended application 
of multiple effects, and Custom Menus let you tailor 
HiRes QFX to your specific project flow and produc- 
tion environment. Requires Truevision TARGA, TARGA+ Or 


ATVista graphics adapter. 


Ron Scott Inc e 1000 Jackson Bivd 
Houston TX 77006 e 713.529.5868 
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15-17 Conference on Sci- 
entific and Engineering Ap- 
plications of the Macintosh 
sponsored by MacSciTech; 
held in San Francisco. Con- 
tact: MacSciTech, 49 Midg- 
ley Lane, Worcester, MA 
01604; 508/755-5242. 


28-30 Windows & OS/2 
Conference sponsored by 
CM Ventures Inc.; held in 
Emeryville, CA. Contact: 
Mr. Stan Politi, Show Direc- 
tor, CM Ventures Inc., 5720 
Hollis Street, Emeryville, 
CA 94608; 510/601-5000. 


7-8 Annual SMPTE Tele- 
vision Conference sponsored 
by Society of Motion Picture 
and Television Engineers; 


held in San Francisco. Con- 
tact: Ms. Nancy Engel, 
SMPTE, 595 West Harts- 
dale Avenue, White Plains, 
NY 10607; 914/761-1100. 


9-14 Annual NOW Sys- 
tems Seminar sponsored by 
TypeWorld magazine; held 
in Orlando, FL. Contact: 
Type World, One Technology 
Park Drive, POB 987, West- 
ford, MA 01886; 508/692- 
0700 or 800/225-0556, ext. 
187. 


11-14 1992 Micad confer- 
ence sponsored by World 
Computer Graphics Associa- 
tion; held in Paris, France. 
Contact: World Computer 
Graphics Association, 2033 
M Street N.W., Suite 399, 
Washington, DC 20036- 
8446; 202/775-9556. 


27-28 Media ’92 spon- 
sored by Publish and Mac- 
world; held in Los Angeles. 
Contact: Mr. Michael Mc- 
Mahon, Mitch Hall Asso- 
ciates, 260 Milton Street, 
Dedham, MA _ 02026; 
617/361-1031. 


eM 


Fractal anage 
Compression 


P.OEM™ fractal image compression is a 


revolutiona 
of existing PC 
sors by providing: 


technology that can turn millions 
Cs into powerful image proces- 


e Ultra-high compression 


¢ Software decompression 


¢ Resolution independence 


Developer’s Kits and custom R&D available. 
Join the future of image compression! Contact 
Iterated Systems today at (404) 840-0310. 


Iterated Systems, Inc. 
5550-A Peachtree Parkway 


Suite 650 


Norcross, GA 30092 
(404) 840-0310 
™ (404) 840-0029 
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A Flock of Birds” 


New six degrees-of-freedom body 
tracker now available. 


360° angular coverage of a user's 
head and limbs for animation and 
virtual reality applications. 


eight tiny receivers at high speeds 
without blocking problems. 


* Long range options. 


Ascension 


Technology Corporation 


Tel: 802-655-7879 
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Ph, 801-225-1905 * FAX 801-225-2999 
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Graphic Desyguers aud Artists 


COLOR CORRECTION SOFTWARE 
ALL THIS IN ONE SUPER SOFTWARE PACKAGE 


© PreHue, a soft-proofing program for your 
computer generated art. 


@ The Kolorist, the only separations program 
written to SWOP ink standards that 
guarantees high-end quality from your PC. 


e The Kolorist Kalibration module for your 
imagesetter is also included. 


For More Information 


a ee er ee ee ee eee 
1O1V9 14th Street Columbus, GA. 31901 404/324-6308 
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* Measure the X, Y, Z position and 


* Simultaneously track from one to 


P.O. Box 527 = Burlington, VT 05402 


Featuring 
productis, 


employment opportunities 


services, systems 
& software. 


REMOVE HARDWARE 
O—-» LOCKS x—0O 


Protect your investment! 


Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 


Our SAFEKEY’S are guaranteed to 
unlock the following: 


TOPAS RIO CADKEY 
INSCRIBER LUMENA PCAD 
HiRes QFX D.G.S. & MORE 


Limited Time Offer $525 plus S&H 
(609) 390-2799 
24 HR. FAX HOTLINE 
(609) 390-3750 


IMAGINE THAT 


TM-Trademarks property of respective owners. 
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Customer 
service 


If you have any questions 
about your subscription... 
we want to hear about it. 
Or, if you want to subscribe 
or renew, simply call 


1 800 331-4463, Ext. 400 


Thanks. We appreciate the 
opportunity to serve you. 
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THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 
Note: 

We take trade-ins on the 
older TK870U 
TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. $1780 


Closed Circuit Products 
(800) 999-3130 / OEM Pricing 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
e GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/ practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* Acompleted portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 282 


604 68d: 9808 


x: 685 
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If You Go for Volume, 


OUTPUT 


They Will Come 


Creating graphics systems with mass appeal 


By Scott G. McNealy 


is the year computer graphics 

is going to take off.” But while 
the computer graphics industry has 
taken dramatic strides to make the 
technology proliferate, we’re not 
there yet. Only about 19,000 Unix- 
based 3D graphics workstations 
(systems with accelerated hardware 
that allows users to interactively 
manipulate 3D Gouraud-shaded 
polygons with z-buffers) were 
shipped last year worldwide by all 
vendors, and those were mostly sold 
into niche markets. 

We have incredible graphics 
technology that is only accessible 
by a very small number of users. 
Some people feel that the only way 
to change this is to make a trade- 
off: Sacrifice exciting, “lunatic 
fringe” technologies for more 
mainstream products. In other 
words, give up innovation. 

At Sun, our approach has been 
to go for volume. Volume produces 
revenues, and revenues produce 
funds for more investment in re- 
search, more breakthroughs in 
technology, and, therefore, excit- 
ing, new—even low-cost— graphics 
products. The budget deficit and 
the fiscal problems at most univer- 
sities mean that few research 
grants will be coming from either 
the government or the academic 
sector. Thus, private industry will 


P very year, we hear that “This 


Scott G. McNealy is president of Sun Micro- 
systems Computer Corp. and president, CEO, 
and chairman of the board of Sun Microsys- 
tems Inc., Mountain View, Calif. 


100 


have to drive innovation. And it will 
do that by driving volume, which is 
another word for “standard.” 

Vendors and users alike talk 
about the need for standards in the 
graphics industry. Any time you 
hear the word “standard,” substi- 
tute it with the words “high-vol- 
ume interface,” which can be de- 
fined as the basic blueprint for a 
product that, ideally, is used by 
many vendors to create different 
but compatible versions. General- 
ly, an interface needs an installed 
base of at least 100,000 before com- 
panies will design products for it. 
On that basis, the high-end graph- 
ics world (remember those 19,000 
3D systems shipped last year?) has 
no standards whatsoever. 

The faster that computer graph- 
ics and multimedia technologies 
are put into the hands of commer- 
cial users (such as those in bank- 
ing and retail), the faster these 
people will demand more of them. 
To achieve high-volume standards 
in graphics, vendors must build 
systems that solve everyday prob- 
lems for everyone. 

To that end, several steps must 
be taken. First, graphics must be 
offered as a basic feature. Vendors 
should use increasing integration 
and the resulting reduction in cost 
to offer graphics on the mother- 
board of every desktop worksta- 
tion, and should strive to develop a 
general-purpose computer that 
will be a “multi-modality” ma- 
chine, integrating text, imaging, 
sound, and live-motion video. 

Second, new graphics technology 
must be inexpensive. We should 


think about what’s going to be 
standard on an entry-level work- 
station in two or three years. That 
will produce the unit volume. 
Third, vendors need to take an 
“open systems” approach to graph- 
ics by publishing product specifica- 
tions and getting them into the 
public domain. Open systems gen- 
erate competition. And competi- 
tion ensures that the best products 
and solutions are created at the 
best prices. Open systems ensure 
fertile ground for innovation. 
Specialized users who need su- 
per-high performance 3D graphics 
and the fastest visualization and 
imaging (such as those in comput- 
er animation and simulation map- 
ping), should demand open sys- 
tems. They should insist that ven- 
dors focus on creating machines 
that integrate the most common 
features into a standard system. 
Fourth, new technology must be 
easy to use. As Newsweek maga- 
zine noted, nearly 80 percent of 
Americans haven’t programmed 
their VCRs because the process is 
too complicated. In an age of tech- 
nological riches, the challenge is in 
giving people simple access to 
products—to make technology 
work like people work. Graphics 
can play a major role in making 
sophisticated products easier to use. 
A few years ago, the buzzword in 
graphics was “photo-realistic ren- 
dering.” Later, it was “scientific vi- 
sualization.” Last year, it was 
“multimedia.” This year, it’s “vir- 
tual reality.” I predict that next 
year, there will be two buzzwords: 
“cheap” and “easy.” CGW 
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new DrawingBoard II the #1 digi- 
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And make no mistake, 
CalComp really does 
give you more. 
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either 4 or 16-buttons. Pens with two 
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ing tilt, pressure and proximity. 
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More functionality comes standard. 
DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
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user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
three sets of 
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selection. 
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is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
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New user-designed ultra-light cordless cursors and pens with 
tilt, pressure and proximity sensitivity available. Corded 
models feature new super-flexible cord. Highest resolution: 
2540 lines/inch. Highest accuracy: + 0.010 inch. 


And lots more buyer protection! 
DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalConip really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 
800-932-1212. In Canada, 416-635-9010. 
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Discover the breakthrough software 
that lets you assemble and edit 
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interface. 


It’s intuitive. 


Use the Clip Editors to catalogue and trim 
video, audio and graphics. Arrange the clips 
on visual timelines in the Storyboard. Add 
special effects and transitions. 


Preview and modify your production until 

._ it’s just the way you want. Then, let Personal 
» Producer automatically produce the final 
tape — your professional video production! 
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